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 Hispanic children in the United States (US) have the highest prevalence of obesity 
compared to other groups. Childhood obesity prevention and treatment require the involvement 
of parents to promote healthy behaviors and help their child achieve a healthy weight. 
Particularly among Hispanic families, obesity interventions are successful when parents are 
integrated into intervention activities and lessons. However, there are certain barriers to engaging 
Hispanic parents in obesity treatment and prevention efforts including cultural beliefs and 
perceptions related to child weight. Parents often underestimate the weight of their child. 
Previous research demonstrates that parents who do not recognize that their child has obesity 
may be less likely to participate in obesity interventions. Parent perceptions of child weight have 
been associated with parent and child characteristics such as child age and parents’ weight status 
and acculturation level. However, these associations are not consistent among Hispanic 
populations. Additionally, there is limited knowledge about the impact of parent perceptions of 
child weight and health behaviors such as child diet. Therefore, the purpose of this thesis is to 
summarize recent findings about Hispanic parents’ beliefs and perceptions about child weight 
and health, analyze mother and child characteristics that may predict mother’s perception of 
child weight in a multi-state Hispanic sample, and to evaluate changes in child dietary behaviors 
following a nutrition education program for Hispanic families. Lastly, this thesis will explore the 
relationship between mother’s perception of child weight and child dietary behaviors.  
A narrative review was conducted to integrate the findings from qualitative and 
quantitative studies on the topics of Hispanic parents’ beliefs and perceptions of child weight. 
Three themes emerged from qualitative studies: 1) Hispanic parents often prefer a heavier child 
because heavier children are believed to have healthy appetites and are indicative of parents who 
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can provide for their families, 2) Hispanic parents reported that obesity is an inherited disease 
and thus preventive behaviors may not be successful at achieving a healthy weight, and 3) Child 
health is not defined by weight but by a child’s physical and functional abilities. A total of 19 
quantitative studies published from 2007 to 2017 were reviewed to identify common predictors 
of child weight perception. The majority of these studies included mothers and not fathers. 
Mother’s weight status was associated with weight perception in the majority of the studies 
reviewed. Findings on the impact of acculturation on weight perception were also inconsistent. 
The direction of this relationship is not clear because studies reported contradictory findings. 
Parents misperceived the weight of younger children and boys more often than older children 
and girls.  
Findings from the narrative literature review led to aim 1. This aim investigated 
predictors of Hispanic mothers’ perceptions of child weight. Hispanic mother-child dyads were 
recruited to participate in a multi-site obesity prevention program. Survey and anthropometric 
data were collected in Illinois, California, and Iowa at baseline. Mothers completed a 
questionnaire that contained items about their perception of their child’s weight, child physical 
activity level, and their level of concern about their child’s weight. Additionally, mothers 
provided demographic information and completed the Brief Acculturation Rating Scale for 
Mexican Americans-II (ARSMA-II) to assess acculturation level. A logistic regression analysis 
was conducted to determine which mother and child characteristics predicted which mothers 
accurately perceived their child’s weight status. Overall, 62.3% of mothers accurately perceived 
their child’s weight. Mothers were more likely to underestimate the weight of children with 
overweight and obesity compared to normal weight children. Mothers underestimated the weight 
of close to 80% of children with overweight and 41.4% of children with obesity. Child weight 
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status and age, and mother’s concern for child weight predicted the accurate perception of child 
weight. Compared to older children, younger children were less likely to have their mothers 
accurately perceive their weight (OR 0.28, CI 0.08, 0.98, P=0.05). Mothers who reported 
concern for their child’s weight were more likely to accurately perceive the weight of their child 
compared to mothers who were not concerned (OR 5.79, CI 2.17, 15.43, P=0.0004). Child 
physical activity level and mother’s level of acculturation were not significantly associated with 
accurately perceiving child weight.  
 Abriendo Caminos: Clearing the Path to Hispanic Health (AC2) is a randomized-
controlled, family-based program that seeks to prevent childhood obesity through the promotion 
of healthy lifestyle changes.  The AC2 intervention consists of a 6-week workshop that focuses 
on healthy eating, family wellness, and physical activity. Aim 2 focuses on evaluating the impact 
of the AC2 nutrition education curriculum of improving child dietary behaviors 6 weeks after the 
intervention. AC2 is being implemented at five sites, but aim 2 will include data from Illinois, 
and California only. The researchers were interested in understanding how the perception and 
concern for child weight moderate the effects of the intervention on child dietary behaviors. 
However, this analysis was not possible due to small sample size and limited predictive power. 
Therefore, an additional objective of aim 2 was to examine the relationship between child dietary 
behaviors and mother’s perception and concern for child weight. Mothers reported their child’s 
frequency of consumption of sugar-sweetened beverages (SSBs), 100% fruit juice, fruit, 
vegetables, French fries, sweets, and salty snacks. Mothers also completed questionnaires about 
the perception and concern for child weight. Overall, AC2 improved child dietary behaviors 
among children in the intervention group by decreasing the consumption of SSBs (P=0.01), 
100% fruit juice (P=0.009), and sweets (P=0.02) after 6 weeks. Surprisingly, we found that 
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significant changes in dietary behaviors were only observed among girls and not boys by 
conducting a stratified analysis. We found that one dietary behavior was associated with 
mother’s perception and concern for child weight. Children who were perceived as overweight 
by their mothers consumed vegetables less frequently compared to children who were perceived 
as normal weight (P=0.01). Mothers who were concerned about their child’s weight had children 
who consumed vegetables less frequently compared to children whose mothers were not 
concerned (P=0.006).   
 Family-based interventions that aim to address childhood obesity among Hispanic 
families need to consider the parents’ perceptions and concerns about their children’s weights 
because misperception of child weight is prevalent. Culturally-tailored educational tools can help 
health professionals facilitate discussions about child weight with parents and educate parents on 
the importance of healthy child weight. AC2, a culturally-tailored intervention, was successful in 
improving child dietary behaviors after 6 weeks. However, improvements in dietary behaviors 
were not observed among boys in the intervention. Investigating moderators and mediators of 
intervention effects, such as parent’s perception and concern for child weight, can support 
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Chapter 1: Introduction  
Obesity is an increasingly critical public health concern that disproportionately affects 
racial and ethnic minority groups in the United States (US) (1). Hispanic children have the 
highest prevalence of obesity (25.8%), whereas only 14.1% of non-Hispanic White (NHW) 
children are affected by obesity (1). Hispanic adults also experience a higher prevalence of 
obesity (47%) compared to other groups (1). Obesity and overweight in childhood have been 
linked with various health complications such as obesity in adulthood, hypertension, type 2 
diabetes, non-alcoholic fatty liver disease, obstructive sleep apnea, and cardiovascular disease (2-
4). Childhood obesity will contribute to increases in health disparities in future generations as 
more children continue to be at an increased risk of chronic diseases. Among Hispanic adults, the 
prevalence of type 2 diabetes, hypertension, and osteoarthritis were highest among adults with 
obesity and overweight (5, 6). Prevalence of hypertension among Hispanic men with class III 
obesity (BMI ≥ 40 kg/m2), also referred to as severe obesity, was twice as high compared to 
normal weight men. Another issue to consider is that severe obesity is affecting Hispanic adults 
at a young age. The highest prevalence of severe obesity was observed among men (5%) and 
women (9%) between 25 and 34 years old (6). This underscores the need to address childhood 
obesity among Hispanic families to prevent excessive weight gain before more severe health 
complications arise.  
Obesity is a complex disease that is the result of interacting genetic, behavioral, and 
environmental factors (3). Dietary behaviors have been heavily targeted in the prevention and 
treatment of childhood obesity (3, 7-9). A critical component of childhood obesity prevention 
and treatment is the inclusion and participation of parents. Successful behavioral interventions 
have delivered health education and basic instructive information about healthy life-style 
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changes to parents (9, 10). Relevant to Hispanic immigrant populations, a review found that 
effective obesity interventions developed for immigrant families addressed parenting skills and 
some made the parent/caregiver the focus of the intervention (10). Expert recommendations 
highlight the role that parents and caregivers have in shaping healthy child behaviors through 
role modeling and parenting skills (11). However engaging parents in discussions of child weight 
can be difficult when they have a misperception regarding what constitutes as a healthy weight 
and do not understand BMI tools such as the Centers for Disease Control and Prevention (CDC) 
Growth Charts (12, 13). 
Understanding how a parent perceives (or misperceives) the weight of their child can be 
the first step in childhood obesity prevention and treatment. Perception of child weight can be 
defined as a parent’s judgement of their child’s weight status that is formed by the child’s 
physical appearance, child’s functional abilities (e.g. how physically active the child is), and 
parent recognition of health and psychosocial effects the child experiences because of their 
weight (14). The concept of parental perceptions of child weight has been the focus of studies 
among US and international populations, as was previously described in a meta-analysis (15). 
Past research among Hispanic parents has observed that parents often misperceive the weight of 
their child and report that a child with obesity is at a healthy weight (16-19). Culturally-tailored 
health messages about weight and health can be effective components of childhood obesity 
programs to meet parents at a place they are comfortable discussing strategies for weight 
management (10, 20). Based on the evidence that parent involvement is essential for child weight 
management, researchers and health professionals should learn about the existing beliefs that 
Hispanic parents hold and that influence how they implement lifestyle changes. Therefore, a 
narrative literature review was conducted to understand Hispanic parents’ beliefs about child 
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health and weight and predictors of child weight perception. The findings from qualitative and 
quantitative studies are discussed in Chapter 2.  
 It is not yet clear what factors determine Hispanic parents’ perceptions of child weight. 
There is reported evidence that indicates that child sex, physical activity, and age and maternal 
weight status, acculturation, concern for child weight, and education influence perceptions of 
child weight (17, 21-23). However, there have been inconsistent findings (17, 19). For example, 
a study reports that higher maternal BMI is associated with a more accurate perception of child 
weight (17) while a similar study found that a higher maternal BMI was associated with a less 
accurate perception of child weight (19). Furthermore, the literature has shown that younger 
children and boys were more likely to have their weight misperceived by their parent (21, 22). 
The unique beliefs about weight and health among Hispanics may be driving the associations 
between these factors and perceptions of child weight. The narrative literature review mentioned 
above informed the study on predictors of maternal perception of child weight discussed in 
Chapter 3. Thus, mother and child characteristics were explored to determine their relationships 
with maternal perception of child weight in a sample of Hispanic mother-child dyads 
participating in an obesity prevention program.  
 Abriendo Caminos: Clearing the Path to Hispanic Health study (AC2) is a multi-state, 
randomized-controlled obesity prevention program for Hispanic families (24). AC2 is a family-
based program that incorporates workshops on healthy eating, family wellness, and physical 
activity and is culturally-tailored for Mexican and Puerto Rican families. One of the main 
outcomes of AC2 is to improve child dietary behaviors. The first iteration of AC, a pilot study, 
reported positive child dietary changes, increased fruit and vegetable consumption and decreased 
sugar-sweetened beverage consumption (SSB), following the workshop intervention (24). AC2 is 
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the expanded and regionally adapted intervention that is being conducted in Illinois, California, 
Iowa, Texas, and Puerto Rico. Therefore, there is an urgent need to provide families with 
nutrition education tools. Less than 10% of US Hispanic children and adolescents were meeting 
the fruit and vegetable recommendation of consuming 5 or more fruits and vegetables per day 
(25). The consumption of SSB and added sugars is high among US children, and dietary 
recommendations call for a reduction of foods with high amounts of added sugars as they 
contribute a significant amount of empty calories to the diet (26-28). Data from the National 
Health and Nutrition Examination Survey revealed that about 7% of total daily calories of 
Hispanic children come from SSB (26). This percentage was similar to non-Hispanic Black and 
NHW children but higher than Asian children (3.5%) (26). The US dietary guidelines 
recommend that less than 10% of daily calories come from added sugars. Unfortunately, children 
are close to reaching this percentage with SSB’s alone (26).  
Family-based interventions can benefit from understanding moderators/mediators of child 
dietary changes to learn if intervention efforts are working and among which sub-groups. Parent 
perceptions of child weight may influence child diet behaviors (29, 30). For example, Hispanic 
parents who believed their child was underweight had children who consumed more juice (30). 
Parents who are aware that their child is not at a healthy weight report being more ready to 
implement dietary and physical activity behavior changes to help their child achieve a healthy 
weight (31). Chapter 4 discusses the child dietary changes of the AC2 intervention from 
baseline to 6-weeks post-intervention and explores the effect of mothers’ perception of child 
weight on child diet. Appendix C presents child dietary behavior changes by child sex. Positive 
child dietary behavior changes among AC2 participants demonstrate the effectiveness of 
culturally-tailored interventions.  
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 Supporting parents and families in obesity prevention efforts will require a more nuanced 
understanding of how to communicate with parents about child weight. These efforts can 
facilitate an improved perception of child weight and ultimately lead to sustained healthy 
behavior changes.  
Figure 
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Chapter 2: A Review of Hispanic Mothers’ Beliefs and Perceptions of Child Weight 
Abstract 
Background Hispanic parents often underestimate the weight of their child. Cultural beliefs 
related to childhood weight and health may play a role in shaping parental perceptions of weight. 
Objective This purpose of this study is to summarize the evidence from qualitative studies about 
child health beliefs among Hispanic parents and review the literature to identify parent and child 
characteristics associated with Hispanic parents’ perception of child weight in recent quantitative 
studies.  
Methods Common themes about Hispanic beliefs about health and weight were summarized 
from qualitative studies. A literature search was conducted to identify quantitative studies 
published between 2007 and 2017 that examined parent and child factors associated with 
parent’s perception of their child’s weight. Quantitative studies that were included (n=19) had at 
least 20% Hispanic participants.  
Results Common themes from qualitative studies were: a) Hispanic parents often prefer a 
heavier child because of the misconception that heavier children are healthier than thinner 
children, b) Preventive behaviors are ineffective because obesity is inherited, and c) Child health 
is not defined by weight but by a child’s ability to be active. Mother’s education status had little 
impact on child weight perception. Mother’s weight status was associated with weight perception 
in the majority of the studies reviewed, but the direction of the association is inconsistent. 
Misperception of child weight was more common among younger children and boys.  
Conclusion Examining the influence of health beliefs on child weight perceptions can provide 
insight into why and how parents engage in sustainable prevention behaviors. Health behaviors, 
such as the child’s physical activity level, may be more important in explaining child weight 
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perceptions. Still, more research is needed to develop culturally-sensitive tools that can facilitate 
and educate parents on the importance of healthy child weight.  
Introduction  
Parents play an integral role in childhood obesity prevention and treatment. Obesity in 
childhood is associated with health complications such as obesity in adulthood, hypertension, 
insulin resistance, non-alcoholic fatty liver disease, obstructive sleep apnea, and cardiovascular 
disease (1-3). Parents’ active promotion of healthy behaviors and recognition of their children’s 
overweight or obese status will be necessary to combat this public health issue and prevent 
disease (4-6). Parental misperception of child weight, a discrepancy between actual and 
perceived weight, has been observed among several US racial/ethnic groups, including Hispanics 
(7-12). Misperception of weight may hinder parents from taking steps to help their child achieve 
a healthy weight (13, 14).  
Racial/ethnic minority children in the US experience an increased prevalence of obesity. 
Recent national data from 2015-2016 show that Hispanic children, ages 2-19, have the highest 
prevalence of obesity (25.8%) (15). In comparison, 14.1% of non-Hispanic White children have 
obesity (15). Additionally, Hispanic and Black children have the highest prevalence of severe 
obesity (BMI at or above 120% of the sex-specific 95th percentile) (16, 17). These data are 
concerning because Hispanics are the largest and youngest racial/ethnic minority group in the 
US; about one-third of the Hispanic population is under the age of 18 (18). 
The disproportionate obesity rates warrant further investigation into cultural factors that 
influence Hispanic children’s weight status, such as parents’ perceptions of child weight. The US 
Hispanic population is a heterogeneous group which differs by country of origin, years in the 
US, socioeconomic status, and generational status (19). It is necessary to consider the cultural 
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values and beliefs that influence perceptions of weight and health. Given the diversity of the US 
Hispanic population and differences in values and practices related to health, a more nuanced 
understanding of this topic can aid in the development of culturally appropriate methods to 
prevent and treat childhood obesity.   
A meta-analysis that included US and international samples found that 50.7% of parents 
of children with overweight or obesity underestimated the weight of their children (i.e., they did 
not report that their children were overweight/obese) (11). A study of Hispanic preschool age 
children and their parents produced similar results: approximately half of the Hispanic parents 
underestimated the weight of their child (8). However, other studies with Hispanic populations 
report higher rates of parental misperception of child weight which suggests that misperception 
of child weight may be more pervasive in the Hispanic population (20-23). Among a diverse 
Hispanic sample, researchers found that 92% of parents underestimated the weight of their 
preschool-age children (20). This trend of parental misperception of child overweight and obese 
status has been reported among Hispanic children six years and older, as well (21-23).  
Evidence-based recommendations on the prevention and treatment of obesity emphasize 
the importance of incorporating the family unit, specifically parents, in interventions to improve 
behaviors related to obesity (i.e., diet and physical activity) and promote decreases in body mass 
index (BMI) (4-6). Hispanic parents’ perceptions of child weight and obesity are relevant when 
considering strategies to intervene at the family level. It is important that parents be able to 
accurately perceive the weight status of their children and recognize childhood overweight and 
obesity as a health risk. If parents recognize that their child has overweight or obesity, they may 
be more likely to be concerned about their child’s weight status and address the problem by 
making behavioral changes (13, 24, 25). In a study where half of the participants were Hispanic, 
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parents who believed that their child’s weight was a health problem were more likely to make 
healthy changes related to child obesogenic behaviors or identify their intent to make healthy 
changes (25).  
The purpose of this review is to provide an integrated understanding of Hispanic cultural 
beliefs about weight and the misperception of child weight that will be able to inform childhood 
obesity prevention and treatment efforts. This review will provide a summary of recent 
qualitative studies that explore the unique beliefs and values related to childhood weight and 
health among Hispanic parents. By providing a cultural context in this review, we provide a 
rationale for exploring acculturation and other demographic factors in understanding parental 
perceptions of child weight. Acculturation is the dynamic process by which individuals (e.g., 
immigrants) adopt the norms, values, and practices of the dominant culture (26, 27). Hispanic 
cultural beliefs may impact health perceptions and are likely to change with the process of 
acculturation (14). We reviewed the literature that investigated parent and child characteristics 
(e.g. acculturation, child gender and weight status, and parent educational attainment) associated 
with parental perceptions of child weight among Hispanic parents.  
Summary of Qualitative Studies  
Cultural Beliefs Related to Obesity  
Qualitative studies have reported common themes regarding Hispanic parents’ beliefs 
about childhood obesity. These themes include fatalism, genetics as the cause of obesity, 
defining child health as the ability to be physically active, preference for a heavier child, 
equating a “chubby” child to a healthy child, and barriers in maintaining healthy family 
behaviors due to the fast-paced lifestyle in the US (28-33). It is important to note that the 
majority of these studies included mothers of Mexican heritage.  
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“Chubby” Baby is a Healthy Baby  
It has been documented that Hispanic families believe a “chubby” baby is a healthy baby 
(28, 30, 33). Hispanic mothers equated having a “chubby” baby with being a good parent and 
stated that grandparents reinforced this idea (28, 33). Grandparents would describe children as 
“too skinny” when they were normal weight and practiced indulgent feeding behaviors with their 
grandchildren such as feeding high-fat and sugary foods (28, 33, 34). A heavier child was 
perceived to be strong and healthy while there was a stigma associated with having a thin child 
(32). Mothers expressed that a thin child was indicative of an uninvolved mother and bad 
parenting in their culture and a “chubby” baby indicated that the child was eating well and taken 
care of (30, 33). However, some mothers acknowledged this belief existed in their community 
but did not agree and stated that being “chubby” and eating unhealthy foods can lead to the 
development of diabetes (30). It is important to note that compared to mothers living in Mexico, 
Mexico-born mothers in California rejected some of these beliefs and mentioned that not all 
“chubby” children are healthy and not all babies will outgrow their baby fat (33). These findings 
suggest that increased knowledge of obesity-related consequences may impact the maintenance 
of traditional beliefs about weight among Hispanics immigrants in the US.  
A group of Mexican mothers expressed that being told that their child was overweight 
hurt their feelings and made them feel guilty (29). Similarly, Hispanic parents, both Spanish and 
English-speaking, found that certain words that were used to describe child weight, such as 
“obese” and “fat”, were offensive and did not motivate parents to make changes for their child’s 
health (32). Not only is there a misperception of a healthy child weight but there are difficulties 
and distress associated with accepting that a child has overweight and obesity among Hispanic 
parents.   
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Parental Preference for a Heavier Child  
Prior studies highlight the preference for a heavy or “chubby” that is likely linked to the 
concept that a “chubby” child is healthy. Hispanic parents described a sense of pride that came 
with having a heavier child and described a heavier child as being strong and “full of life” (32). 
This concept that heavier children are strong and healthy reinforces the preference for a heavier 
child among parents. By contrast, Hispanic mothers stated that skinny children are perceived as 
malnourished by others in their community (31). These cultural beliefs and values can be 
challenging to negotiate when parents are in fact concerned about the weight of their child. For 
example, the same sample of Hispanic mothers expressed that at times they acknowledged their 
child had overweight or obesity but that the preference for a heavier child made it easier for them 
to accept the weight of their child (31).  
Fatalism: Obesity as a Genetically Determined Condition 
Fatalism or fatalismo refers to a Hispanic cultural belief cited in health literature that 
states that health and disease are predestined and, therefore, preventive behaviors do not need to 
be undertaken (35). A misconception among Hispanics is that obesity is an inherited disease and 
therefore, attempts to lose weight are futile because of the perceived genetic nature of obesity. 
Mothers in Mexico, compared to Mexican mothers in California, more often expressed the belief 
that obesity is an unmodifiable, inherited condition that did not need to be prevented in children 
(33). Some parents with overweight/obesity did not believe that overweight/obesity in their 
children was concerning (32, 33). Instead, the excess weight was related to other family 
members having obesity, and it was not abnormal for their children to have excess weight, as 
well (32, 33). Obesity-related diseases such as type 2 diabetes have also been perceived as 
unmodifiable conditions whose treatments would not lead to reduced complications or prolonged 
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life (31). While the misconception that obesity is primarily caused by genetic factors exists, some 
Hispanic mothers believe the contrary. Hispanic mothers stated that obesity is caused by an 
individual’s lifestyle and is not inherited from one’s family (28). In a separate sample, 
genetics/inheritance as the cause of obesity was not discussed. Instead, mothers mentioned diet, 
physical activity, and parental role-modeling as the causes of childhood obesity (34).  
Hispanic Parents’ Definitions of Child Health  
 Hispanic parents often use indicators of physical and functional abilities rather than 
weight to determine the health of their children. A healthy child is defined as one that can 
perform daily activities, learn, run, and play (8, 28, 34, 36, 37). Hispanic women described 
health risks associated with childhood obesity as physical issues such as not being able to run 
and jump (30, 34). Additionally, some parents noted that a healthy child is well-behaved and 
does well in school (8).  
Health Complications Associated with Obesity  
 A greater understanding of the consequences of obesity can motivate parents to make 
healthy lifestyle changes. A group of Hispanic parents reported that having health providers 
describe the chronic diseases associated with obesity (e.g., diabetes and hypertension) would not 
only motivate them to make healthier choices but would also reduce the stigma of having a 
health provider tell a parent that their child has overweight or obesity (32). When discussing 
childhood overweight and obesity with parents, the focus should be placed on the health risks 
that the child may face. Based on findings from several studies, the level of knowledge regarding 
the health risks of obesity various among the Hispanic populations. Parents reported being aware 
that excess weight and unhealthy dietary habits can lead to chronic diseases and some parents 
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mentioned the psycho-social consequences of overweight and obesity (28, 30, 32). Psycho-social 
consequences included depression and social rejection from other children (28). 
Barriers to Healthy Lifestyles 
 Immigration to the US can be accompanied by changes in lifestyle behaviors and routines 
such as dietary practices, occupation, family roles, physical activity, and sedentary behaviors for 
Hispanic families. Several studies discussed the barriers to practicing healthy behaviors that 
Hispanic immigrants faced. Life in the US demands a routine that often included both parents 
having to work, less time dedicated to the household, less time to prepare home cooked meals, 
greater reliance on frozen and fast foods, and decreased physical activity due to the reliance on 
cars and public transportation to travel (30, 31, 33). As a result of these lifestyle changes, parents 
were met with challenges in promoting healthy behaviors among their families.  
Methods  
Parent and Child Characteristics Related to Parental Perception of Child Weight – study 
selection criteria  
 To access the research of parental perception of child weight, the keywords “parent 
perception,” “maternal perception,” “childhood obesity,” “overweight,” and “child weight” were 
entered in PubMed and CINAHL databases. Reference lists and cited articles from related 
articles were also examined. Articles were selected based on the following criteria: (a) 
quantitative studies, (b) published between 2007-2017, (c) assessed parental perception of child 
weight (d) examined the relationship between parent or child characteristics and parental 
perception of child weight and (e) studies must have at least 20% of their samples consist of 
Hispanic participants (US and Latin American samples were considered). Samples with at least 
20% of participants that identify as Hispanic would represent the US population, in which 
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Hispanics acount for 17.6% of the total population (19). A total of 37 articles were identified; 
after removing studies with European and Asian samples (5 articles) and those that were 
published before 2007 (5 articles), 27 articles appeared to meet inclusion criteria and were 
further reviewed. Nineteen articles that met the above criteria were found. All studies were cross-
sectional in design. A few studies included fathers in their samples.   
 An overview of study characteristics including author, publication year, sample 
characteristics, assessment of child weight perception, and outcomes related to parent and child 
factors and perception of child weight are provided in Table 2.1. The studies were divided into 
three groups depending on the ethnic composition of their samples: US Hispanic, US (Hispanic 
and Non-Hispanic) and international. The most common tools used to assess a parent’s 
perception of their child’s weight were Likert scale questions and visual scales of child body 
images that depict different body sizes. 
Results 
Maternal Factors Associated with Maternal Perception of Child Weight 
Mother’s Education 
 Education is associated with health outcomes such as obesity in adults, as well as health 
literacy and behaviors (38). Overall, this review found that parents’ educational attainment had 
little impact on perceptions of child weight. Six of nine studies that assessed parents’ education 
found that it was not significantly associated with perceptions of child weight (8, 10, 20, 22, 39, 
40). Similarly, there was no association between parent health literacy and perceptions of child 
weight (41). Two studies with school-aged children reported that higher parent educational 
attainment was related to a more accurate perception of child weight (23, 42).  
Mother’s Weight Status 
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This review found that a mother’s weight status influences perceptions of child weight. 
The direction of this association remains unclear and is likely to be dependent on other 
characteristics such as a mother’s past struggles with weight. One study reported that parents 
who were overweight were better able to recognize overweight/obesity in their children (8). 
However, the opposite relationship was found in three studies in which a higher parent BMI was 
associated with a higher likelihood of misperceiving child weight status (22, 40, 43). Several 
other studies did not find that mother’s weight or BMI influenced perception (20, 23, 37, 40).  
Acculturation 
Understanding the role of acculturation in the maternal perception of child weight can be 
a useful approach that considers the cultural diversity of the Hispanic population. A limited 
number of studies that examine the relationship between maternal perception of child weight and 
acculturation show inconclusive results (8, 20-22, 43). This can be due to the different measures 
used to assess acculturation (e.g. English language usage, years in the US, and country of birth) 
and differences in sample characteristics (e.g., ethnic background and child age range). Five 
studies found no association between acculturation and maternal perception of child weight (8, 
21, 22, 43, 44). Two studies comparing Hispanic mothers by country of birth or residence found 
opposite results. Foreign-born Hispanic caregivers were less likely to accurately perceive child 
weight compared to US-born caregivers, indicating that lower acculturation was associated with 
misperception of child weight (20). In a sample of Mexican mothers residing in either California 
or Mexico, mothers in California misperceived the weight status of their child more often than 
mothers in Mexico (40).  
Concern for Child Weight and Size Preference  
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 Concern for child weight was a less commonly studied parent factor associated with child 
weight perception. Parents who reported being concerned about their child’s weight were more 
likely to accurately perceive the weight of their child (45, 46). Believing that their child was not 
at risk for health or social problems was linked with underestimating child weight (45). Parents 
who prefer a larger child body size are less likely to recognize that their child has 
overweight/obesity (22).  
Child Factors Associated with Maternal Perception of Child Weight 
Child Age and Gender 
 Seven studies examined the relationship between child age and maternal perception of 
child weight (10, 20, 22, 41, 46-48). The results were mixed, and only one study found no 
association with child age (48). The contrasting findings can be due to the racial and ethnic 
makeup of the samples as well as the different child age ranges (Table 2.1). Three studies with a 
high percentage of Hispanic participants found that mothers of younger children were more 
likely to misperceive child weight compared to mothers of older children (10, 46, 47). In a 
separate study not included in this review due to earlier publication year, the same trend was 
observed; parents with older children were more likely to classify their child as overweight (49). 
The weights of older children were more likely to be misperceived in a predominantly white 
sample (41). These findings may suggest that Hispanic parents are inclined to believe their 
young children’s weight is not an issue because of the belief that being “chubby” at a young age 
provides a health benefit. This belief may not hold for older children who have overweight or 
obesity.  
Four studies found that child gender was associated with the parental perception of child 
weight (10, 42, 45, 47) while six studies found no association (20, 23, 39, 40, 43, 48). Among 
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these studies, three found that mothers were more likely to recognize overweight and obesity in 
girls than boys (10, 42, 45) and only one found the opposite to be true (47).  
Child Weight Status 
 The literature consistently shows that child weight status is associated with the parental 
perception of child weight. In general, parents of children with overweight and obesity have been 
found to underestimate the weight of children more frequently compared to parents of normal 
weight children (20, 21, 37, 40, 45, 48, 50, 51). Interestingly, one study found that for children 
with a BMI percentile greater than 81, the parental accuracy of child weight perception improved 
(41). Similarly, a higher BMI was associated with a more accurate perception in a separate study 
of Mexican mother-child dyads (46).  
Discussion  
 This review describes Hispanic health beliefs about child weight and parent and child 
characteristics associated with parents’ perceptions of their children’s weight. Hispanic parents 
hold beliefs related to weight that may not be conducive to healthy behaviors and obesity 
prevention. Parents reported a preference for a heavier child because they associated a heavy 
child with a healthy appetite and being a good parent. A few studies found that parents believed 
obesity was a condition that Hispanics are predisposed. Therefore, weight would be difficult to 
change (31-33). Parents described child physical activity as an indicator of child health and put 
less emphasis on weight. Although weight is a predictor of health outcomes, recognizing 
physical activity as important to child health can facilitate Hispanic parents’ implementation of 
healthy behaviors. In a sample of Mexican mothers, mothers that perceived that their children ran 
slower than their peers were more likely to recognize that their child was at an unhealthy weight 
(46). Perceived child physical activity levels should be considered when studying perceptions of 
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child weight. The health beliefs identified in this review have also been documented in other 
racial/ethnic groups. In a sample of black and white, low-income mothers, researchers found that 
mothers assessed child health by their ability to be active, preferred a heavier body size for their 
children and themselves, and described weight as something that is inherited and difficult to 
modify (52).  
Hispanic parents reported barriers to healthy lifestyles in the US that they did not have in 
their home country such as a fast-paced lifestyle that leaves little time to prepare healthy, home-
cooked meals. Barriers such as difficulty preparing traditional foods may be unique in immigrant 
groups, and the inability to address this barrier leads to families adopting Westernized diets that 
are calorie-dense and generally unhealthier. It is not enough to address child weight without 
considering the socio-environmental factors that impede families from adopting healthy 
lifestyles. The low levels of social support and the busy lifestyle of Hispanic families will be 
additional components to consider when providing education about healthy lifestyle changes.   
The published quantitative studies on Hispanic parents’ perceptions of child weight 
primarily consist of cross-sectional analyses that assess the relationship between parent and child 
characteristics (e.g., gender and age) with parental perceptions. This literature shows that 
maternal characteristics (i.e., weight status, educational attainment, concern for child weight, and 
preference for a heavier child) and child characteristics (i.e., weight status, age, and gender) were 
associated with the perception of child weight (8, 20, 22, 23, 37, 42, 43, 47). However, these 
associations were not consistent throughout the studies. This review found that a parent’s 
educational attainment was not a significant predictor of child weight perception in most of the 
studies included. This parallels the results of a related literature review that also examined 
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parent’s education (53). Education may not serve as the best predictor for the perception of child 
weight. 
The most salient finding from this review was that parents were more likely to 
underestimate the weight of children with overweight/obesity but were accurately able to 
perceive the weight of normal weight children. It is concerning that misperception of child 
weight was prominent in all the studies reviewed because parents who do not believe that their 
child is at an unhealthy weight status are less likely to participate in childhood obesity prevention 
and treatment programs. In a sample of 2 to 6-year-old children with overweight/obesity, about 
30% of parents refused to enroll their child in a primary care-based obesity intervention because 
they did not think there was a problem with their children’s weights (54).    
A parent’s concern for their child’s weight was associated with a more accurate 
perception of child weight. A lack of concern for child weight can indicate that a parent has not 
acknowledged that their child has overweight or obesity or that they are unaware of the health 
risks associated with obesity. Not being concerned about child weight has been linked with 
decreased parent motivation to improve child behaviors such as diet and physical activity (24). It 
is worthwhile to explore if a parent’s level of concern for their child’s weight is related to limited 
access to support and resources to address their child’s overweight/obese status as qualitative 
studies reported barriers to healthy behaviors among Hispanic families (30, 31, 33).  
The studies included in this review did not address parents’ perceptions of their own 
weight status which can provide a different perspective on how parents come to understand the 
health and weight of their child. Hispanic parents describe obesity as an inherited condition (31-
33). Therefore, a parent’s perception of their own weight can impact whether they view their 
child’s weight as a health issue or as a reflection of the parent’s weight. 
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 The relationship between the perception of child weight and acculturation has not been 
thoroughly explored among US Hispanic populations. This topic deserves more attention as the 
qualitative studies presented in this review documented beliefs and values related to weight that 
may shift with the adaptation to a US lifestyle. Inconsistent measures of acculturation across 
studies make it difficult to compare results and draw conclusions. Proxy measures of 
acculturation, such as years lived in the US and generational status, may not fully capture an 
individual’s integration into American society and the adoption of American values. Health 
researchers should look beyond typical measures of acculturation (e.g. years in the US and 
generational status) as this review did not find substantial evidence to support that parent 
acculturation was associated with child weight perception. Researchers can consider how 
demographic factors, such as education and income, interact with acculturation to influence 
weight perceptions by Hispanic subgroup. 
Of the 19 reviewed studies, only 5 included children 13 years or older. There is a lack of 
information about predictors of parent perceptions of adolescent weight. Two previous reviews 
on Hispanic parents’ perceptions of obesity and weight excluded studies with children over 13 
years (14, 55). Gender may play a greater role in parent perceptions of child weight for 
adolescents since weight and body image become a greater concern for daughters and parents at 
this age (56).  
Boys were more likely to have their weight misperceived by their parents compared to 
girls. Similar observations have been made in a previous literature review and may reflect the 
notion that girls and women are expected to be thin and aspire to societal standards of beauty 
(57). A young boy who is overweight may be depicted as being strong and not overweight. This 
highlights the need to inform Hispanic parents that overweight and obesity in boys pose a risk to 
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health, especially because the rate of childhood obesity is higher among boys compared to girls 
(15). 
The majority of these studies did not include fathers or had a small percentage of 
participants who were fathers. This presents a gap in the knowledge regarding the role of fathers 
in child health outcomes that can be addressed in future studies. Fathers’ roles are less 
understood but can provide a critical perspective. While Hispanic mothers and fathers agree that 
it is the mother’s job to prepare healthy meals, they also agreed that fathers are responsible for 
engaging their children in active play (58). However, fathers of children with obesity were less 
likely to be concerned about child weight compared to mothers (59). Engaging fathers in 
conversations of weight and physical activity is an opportunity for them to be more involved in 
obesity prevention.  
The role of extended family members such as grandparents can elucidate important 
information regarding health behaviors in Hispanic families. This review found that grandparents 
play a role in child feeding practices and may influence mothers’ beliefs about their children’s 
weights and mothers’ behaviors. A review that focused on Hispanic parents of preschool-aged 
children reported similar findings regarding the role of grandparents in indulging children with 
candy and being counterproductive in parents’ implementation of healthy behaviors (55). 
Examination of culture and social barriers to health in the research of perceptions of child weight 
can improve the understanding of how parents negotiate their child’s weight with existing beliefs 
and social circumstances. 
Implications for Research and Practice 
Using culturally-sensitive language to communicate with Hispanic families about child 
weight will be imperative. This can decrease the stigma associated with having a child with an 
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unhealthy weight. Health professionals will need to educate parents about childhood obesity by 
emphasizing parents’ ability to facilitate healthy behavior changes in their children. Particularly 
among Hispanic families, it will be important to reiterate that solutions to combat childhood 
obesity and obesity-related diseases exist and these solutions can begin in the home.  
Culturally tailored interventions incorporate elements of Hispanic culture (e.g., traditional 
foods and familismo) but may benefit from understanding how Hispanic parents perceive weight 
status and the implications of those perceptions on facilitating health behavior change. Concepts 
such as beliefs and definitions of child health and the importance of child physical activity to 
weight and health may be advantageous to include in obesity prevention programs. It would be 
beneficial for health professionals to make the connection between a child’s physical activity 





























Results of Parent Characteristics  Results of Child Characteristics  
US HISPANIC SAMPLES 
Foster et al. 
(2015) (37) 40 
93.8% 
Hispanic  2-5 
-Visual scale of body 
images 
-Asked if child is at a 
healthy weight 
-BMI was not associated with PCW 




Among children with OW and OB: 
-Higher child BMI percentile was 
associated with parent reporting 
that their child should be smaller 
(p=0.01). 
-Greater child juice consumption 
was associated with parent 
reporting that their child should be 














-Likert scale  
-Visual scale of body 
images (ordered and 
random order)  
-Higher BMI was associated with a 
more accurate PCW (p=0.009).   
-Length of time in the US (p=0.253), 
education (p=0.735), and gender 
(p=0.34) were not associated with 
PCW based on responses to Likert 
scale question. 
NA 
Hackie et al. 
(2007) (39) 38 
89% 
Hispanic  2-5 
-Yes/No survey 
question 
-Maternal age and education were not 
associated with PCW. (p-values not 
reported) 
-Child gender was not associated 











multiracial   
3 -5  -Likert scale 
-Higher BMI was associated with a less 
accurate PCW (p=0.002).  
-Maternal age (p=0.318), education 
(p=0.772), language preference 
(p=0.835), and acculturation (p=0.689) 
were not associated with PCW. 
-Higher birthweight was 
associated with a less accurate 
PCW (0.000). 
-Child gender was not associated 
with PCW (0.501). 
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86 Mexican 6-10 -Likert scale   
-Acculturation and stress were not 
associated with PCW (p>0.05). 
-Higher involuntary engagement with 
stress (e.g., emotional arousal, 
impulsive action) was associated with a 
more accurate PCW (p<0.01).  
-Higher BMI was associated with 
underestimation of child weight 
(p<0.05). 
Rivera-Soto 
et al. (2012) 
(42) 
250 Puerto Rican  6-12 -Likert scale 
-Lower education level was associated 
with a less accurate PCW but not 
statistically significant (p>0.05).  
-Girls with OW and OB were more 
likely to be correctly perceived by 
their parents compared to boys 
with OW and OB, but this result 
was not statistically significant 
(p>0.05).  
Pasch et al. 
(2016) (22)  312  Mexican 8-10  
-Likert scale (weight 
perception)  
-Visual scale of body 
images (ideal weight) 
-Parents who preferred a larger child 
body size were more likely to 
underestimate child weight (mothers: 
p<0.05; fathers: p<0.05).  
-Higher BMI was associated with 
underestimation of child weight 
(mothers: p<0.05; fathers: p<0.01).  
-Education, occupational status, 
country of origin, and language 
acculturation were not associated with 
PCW (p>0.05). 
-Younger children were more 
likely to have their weight 
underestimated by their fathers 
compared older children (p<0.05).  
-Child gender was not associated 




123 Hispanic 8-11 -Visual scale of body images  
-Lower education level was associated 
with a less accurate PCW [OR (CI) = 
0.11 (0.01, 0.89)].  
-Health status [OR (CI) = 1.04 (0.67, 
1.61)] and BMI [OR (CI) = 0.97 (0.92, 
1.02)] were not associated with PCW.  
-Child gender was not associated 











Table 2.1 Continued 
Mejia de 
Grubb et al. 
(2017) (47) 
75 Hispanic  ≤10 
-Likert scale  
-Visual scale of body 
images 
NA  
-Younger children (0-2 years) with 
OB were more likely to have their 
weight underestimated by their 
mothers compared to older 
children (3-10 years) (p<0.01). 
-Girls with OB were more likely to 
have their weight underestimated 
by their mothers compared to boys 
with OB (48.5% versus 23.7%, 
respectively). 
US SAMPLES (Hispanic and Non-Hispanic) 
Tschamler 










1.5-9 -Likert scale 
-Not being concerned about child 
weight was associated with 
underestimation of child weight among 
parents with children with OW and OB 
(p<0.001).   
-Not believing that child is at risk for 
health or social problems was 
associated with underestimation of 
child weight among parents with 
children with OW and OB (p<0.001). 
-OW and OB were associated with 
underestimation of child weight 
(p=0.004). 
-Boys with OW and OB were 
more likely to have their weight 
underestimated by their parents 
compared to girls with OW and 

















Table 2.1 Continued 
Natale et al. 















2-5 -Likert scale  
-Foreign-born caregivers were less 
likely to accurately perceive child 
weight compared to US born caregivers 
(p=0.005).  
-Caregivers living <10 years in the US 
were less likely to accurately perceive 
child weight compared to caregivers 
living in the US >10 years (p=0.05).  
-Being food insecure was associated 
with accurate PCW (p=0.001).   
-Caregiver weight status, education, 
age, and gender were not associated 
with PCW (p>0.05).  
- OW and OB were associated 
with underestimation of child 
weight (p<0.0001). 
-Non-Hispanic Black children 
were more likely to have their 
weight accurately perceived 
compared to White children 
(p<0.02).  
-Children between ages 3 and 5 
were less likely to have their 
weight accurately perceived 
compared to children between ages 
2 and 3 (p<0.005).  
-Child gender, ethnicity, place of 
birth, gestational age, and 
preferred language were not 










8% other, and 
the remaining 
8% chose not 
to identify 
their ethnicity 
3-12 -Likert scale NA 
-OW and OB were associated with 
underestimation of child weight 
(p<0.001). 
-Child age, race, and gender were 
not associated with PCW (p>0.05).  
Rhee et al. 







-Likert scale  
-Asked if their child's 
weight was a health 
problem 
-Parents’ stage of change for improving 
child diet and physical activity 
behaviors was not associated with 






















-Parent report of 
child weight and 
height 
NA 
-OW and OB were associated with 











6-15 -Likert scale  
-Parents’ education (p=0.15) and 
income (p=0.44) were not associated 
with PCW.  
-Boys were more likely to have 
their weight underestimated by 
their parents compared to girls 
[OR (CI) = 1.4 (1.12, 1.76)]. 
-Hispanic children were less likely 
to have their weight misperceived 
by their parents compared to non-
Hispanic white children [OR (CI) 
= 0.67 (0.48, 0.95)]. 
-Older children (11-15 years) were 
less likely to have their weight 
misperceived by their parents 
compared to younger children (6-
10 years) [OR (CI) = 0.58 (0.41, 
0.83)].  
Howe et al. 









7-13 -Visual scale  -Body images 
-Parent health literacy was not 
associated with PCW (p>0.05).  
-Older child age was associated 
with underestimation of child 
weight (p<0.001).  
-As child BMI percentile increased 
beyond 81, parents were more 
likely to accurately perceive child 









Table 2.1 Continued 
INTERNATIONAL SAMPLES 
Flores-Pena 
et al. (2014) 
(46) 
2842 Mexican  2-17 
-Likert scale  
-Visual scale of body 
images 
-Higher income, receiving doctor 
report that child was OW, being 
concerned about child weight, and 
perceiving that child ran slower than 
other children were associated with a 
more accurate PCW (p<0.001).  
-Older child age and higher BMI 
was associated with a more 
accurate PCW (p<0.001). 
Flores-Pena 
et al. (2018) 
(51) 





-Visual scale of body 
images 
-Mothers with an uninvolved child-
feeding style were more likely to 
perceive their child as OW (p<0.05).   
-Normal weight was associated 
with a more accurate PCW 
compared to underweight and OW 
(p=0.001). 
Rosas et al. 






5 -Visual scale of body images 
California sample: Maternal weight 
status, education level, socioeconomic 
status (SES), and years in the US were 
not associated with PCW (p>0.05).   
 
Mexico sample: Maternal education, 
SES, and having a family member in 
the US were not associated with PCW 
(p>0.05).  
- Mothers with OW or OB were more 
likely to underestimate their children’s 
weights compared to normal weight 
mothers (p=0.01). 
 
Mexican mothers in California were 
more likely to underestimate child 
weight than mothers in Mexico 
(p<0.01). 
Rosas et al. (2010) (40) 
 





1. Han JC, Lawlor DA, Kimm SYS. Childhood obesity. Lancet. 2010;375(9727):1737-48. 
2. Gordon-Larsen P, The NS, Adair LS. Longitudinal trends in obesity in the United States 
from adolescence to the third decade of life. Obesity. 2010;18(9):1801-4. 
3. Singh AS, Mulder C, Twisk JWR, Van Mechelen W, Chinapaw MJM. Tracking of 
childhood overweight into adulthood: A systematic review of the literature. Obes Rev. 
2008;9(5):474-88. 
4. Styne DM, Arslanian SA, Connor EL, Farooqi IS, Murad MH, Silverstein JH, et al. 
Pediatric obesity—assessment, treatment, and prevention: An endocrine society clinical 
practice guideline. J Clin Endocrinol Metabl. 2017;102(3):709-57. 
5. Barlow SE. Expert committee recommendations regarding the prevention, assessment, 
and treatment of child and adolescent overweight and obesity: summary report. 
Pediatrics. 2007;120:S164-S92. 
6. Daniels SR, Hassink SG. The Role of the Pediatrician in Primary Prevention of Obesity. 
Pediatrics. 2015;136(1):e275-e92. 
7. Garrett-Wright D. Parental perception of preschool child body weight. J Pediatr Nurs. 
2011;26(5):435-45. 
8. Gauthier KI, Gance-Cleveland B. Hispanic parents’ perceptions of their preschool 
children's weight status. J Spec Pediatr Nurs. 2016;21(2):84-93. 
9. Peyer KL, Welk G, Bailey-Davis L, Yang S, Kim J-K. Factors associated with parent 
concern for child weight and parenting behaviors. Child Obes. 2015;11(3):269-74. 
10. Twarog JP, Politis MD, Woods EL, Daniel LM, Sonneville KR. Is obesity becoming the 
new normal? Age, gender and racial/ethnic differences in parental misperception of 
obesity as being `about the right weight'. Int J Obesity. 2016;40(7):1051-5. 
11. Lundahl A, Kidwell KM, Nelson TD. Parental underestimates of child weight: A meta-
analysis. Pediatrics. 2014;133(3):e689–e703. 
12. Alexander DS, Alfonso ML, Cao C, Hansen AR. Assessing child body mass index 
perceptions among african American caregivers in a rural community. J Racial Ethn 
Health Disparities. 2018;5(2):304-11. 
13. Baughcum AE, Chamberlin LA, Deeks CM, Powers SW, Whitaker RC. Maternal 
perceptions of overweight preschool children. Pediatrics. 2000;106(6):1380-6. 
14. Sosa ET. Mexican American mothers’ perceptions of childhood obesity: A theory-guided 
systematic literature review. Health Educ Behav. 2012;39(4):396-404. 
15. Hales CM, Carroll MD, Fryar CD, Ogden CL. Prevalence of obesity among adults and 
youth: United States, 2015–2016. NCHS data brief, no 288. Hyattsville, MD, National 
Center for Health Statistics; 2017. 
16. Ogden CL, Carroll MD, Lawman HG, Fryar CD, Kruszon-Moran D, Kit BK, et al. 
Trends in Obesity Prevalence Among Children and Adolescents in the United States, 
1988-1994 Through 2013-2014. JAMA. 2016;315(21):2292-9. 
17. Skinner AC, Ravanbakht SN, Skelton JA, Perrin EM, Armstrong SC. Prevalence of 
obesity and severe obesity in US children, 1999–2016. Pediatrics. 2018;141(3). 
18. Patten E. The Nation’s Latino Population Is Defined by Its Youth Washington, D.C.: Pew 





19. Flores A. Facts on U.S. Latinos, 2015 Washington, DC: Pew Hispanic Center [updated 
September 18, 2017. Available from: https://www.pewhispanic.org/2017/09/18/facts-on-
u-s-latinos/#2013-hispanic-SP-int. 
20. Natale R, Uhlhorn SB, Lopez-Mitnik G, Camejo S, Englebert N, Delamater AM, et al. 
Caregiver’s country of birth is a significant determinant of accurate perception of 
preschool-age children’s weight. Health Educ Behav. 2016;43(2):191-200. 
21. McLeod DL, Bates CR, Heard AM, Bohnert AM, Santiago CD. Parent perceptions of 
child weight status in Mexican-origin immigrant families: An investigation of 
acculturation, stress, and coping factors. J Immigr Minor Health. 2018;20(2):441-7. 
22. Pasch LA, Penilla C, Tschann JM, Martinez SM, Deardorff J, de Groat CL, et al. 
Preferred child body size and parental underestimation of child weight in Mexican-
American families. Matern Child Health J. 2016;20(9):1842-8. 
23. Intagliata V, Ip EH, Gesell SB, Barkin SL. Accuracy of self- and parental perception of 
overweight among Latino preadolescents. N C Med J. 2008;69(2):88-91. 
24. Taylor RW, Williams SM, Dawson AM, Haszard JJ, Brown DA. Parental motivation to 
change body weight in young overweight children. Public Health Nutr. 
2014;18(10):1807-14. 
25. Rhee KE, De Lago CW, Arscott-Mills T, Mehta SD, Davis RK. Factors associated with 
parental readiness to make changes for overweight children. Pediatrics. 2005;116(1):e94-
e101. 
26. Abraído-Lanza AF, Echeverría SE, Flórez KR. Latino immigrants, acculturation, and 
health: Promising new directions in research. Annu Rev Public Health. 2016;37(1):219-
36. 
27. Pérez-Escamilla R. Acculturation, nutrition, and health disparities in Latinos. Am J Clin 
Nutr. 2011;93(5):1163S-7S. 
28. Lindsay AC, Sussner KM, Greaney ML, Peterson KE. Latina mothers' beliefs and 
practices related to weight status, feeding, and the development of child overweight. 
Public Health Nurs. 2011;28(2):107-18. 
29. Davis RE, Cole SM, Reyes LI, McKenney-Shubert SJ, Peterson KE. “It hurts a Latina 
when they tell us anything about our children”: Implications of Mexican-origin mothers' 
maternal identities, aspirations, and attitudes about cultural transmission for childhood 
obesity prevention. Child Obes. 2015;11(5):608-15. 
30. Agne AA, Daubert R, Munoz ML, Scarinci I, Cherrington AL. The cultural context of 
obesity: Exploring perceptions of obesity and weight loss among Latina immigrants. J 
Immigr Minor Health. 2012;14(6):1063-70. 
31. Martinez SM, Rhee KE, Blanco E, Boutelle K. Latino mothers’ beliefs about child 
weight and family health. Public Health Nutr. 2016;20(6):1099-106. 
32. Knierim SD, Rahm AK, Haemer M, Raghunath S, Martin C, Yang A, et al. Latino 
parents' perceptions of weight terminology used in pediatric weight counseling. Acad 
Pediatr. 2015;15(2):210-7. 
33. Guendelman S, Fernald LCH, Neufeld LM, Fuentes-Afflick E. Maternal perceptions of 
early childhood ideal body weight differ among Mexican-origin mothers residing in 
Mexico compared to California. J Am Diet Assoc. 2010;110(2):222-9. 
34. Guerrero AD, Slusser WM, Barreto PM, Rosales NF, Kuo AA. Latina mothers’ 
perceptions of healthcare professional weight assessments of preschool-aged children. 
Matern Child Health J. 2011;15(8):1308-15. 
33 
 
35. Abraído-Lanza AF, Viladrich A, Flórez KR, Céspedes A, Aguirre AN, De La Cruz AA. 
Commentary: Fatalismo reconsidered: A cautionary note for health-related research and 
practice with Latino populations. Ethn Dis. 2007;17(1):153-8. 
36. Ward CL. Parental perceptions of childhood overweight in the Mexican American 
population: An integrative review. The Journal of School Nursing. 2008;24(6):407-16. 
37. Foster BA, Hale D. Perceptions of weight and health practices in Hispanic children: A 
mixed-methods study. Int J Pediatr. 2015;2015:1-6. 
38. Cohen AK, Rai M, Rehkopf DH, Abrams B. Educational attainment and obesity: A 
systematic review. Obes Rev. 2013;14(12):989-1005. 
39. Hackie M, Bowles CL. Maternal perception of their overweight children. Public Health 
Nurs. 2007;24(6):538-46. 
40. Rosas LG, Harley KG, Guendelman S, Fernald LC, Mejia F, Eskenazi B. Maternal 
perception of child weight among Mexicans in California and Mexico. Matern Child 
Health J. 2010;14(6):886-94. 
41. Howe CJ, Alexander G, Stevenson J. Parents' underestimations of child weight: 
Implications for obesity prevention. J Pediatr Nurs. 2017;37:57-61. 
42. Rivera-Soto WT, Rodríguez-Figueroa L. Childhood obesity among Puerto Rican 
children: Discrepancies between child’s and parent’s perception of weight status. Int J 
Env Res Public Health. 2012;9(4):1427. 
43. Chaparro MP, Langellier BA, Kim LP, Whaley SE. Predictors of accurate maternal 
perception of their preschool child's weight status among Hispanic WIC participants. 
Obesity. 2011;19(10):2026–30. 
44. Reifsnider E, Flores-Vela AR, Beckman-Mendez D, Nguyen H, Keller C, Dowdall-Smith 
S. Perceptions of children's body sizes among mothers living on the Texas-Mexico border 
(La Frontera). Public Health Nurs. 2006;23(6):488-95. 
45. Tschamler JM, Conn KM, Cook SR, Halterman JS. Underestimation of children’s weight 
status: Views of parents in an urban community. Clin Pediatr (Phila). 2010;49(5):470-6. 
46. Flores-Peña Y, Trejo-Ortiz PM, Ávila-Alpirez H, Cárdenas-Villarreal VM, Ugarte-
Esquivel A, Gallegos-Martínez J, et al. Predictores de la percepción materna del peso del 
hijo con sobrepeso-obesidad. Universitas Psychologica. 2014;13(2):553-63. 
47. Mejia de Grubb MC, Salemi JL, Gonzalez S, Zoorob R, Levine R, Kihlberg C. 
Disparities in accuracy of maternal perceptions of obesity among Hispanic children. J 
Health Care Poor Underserved. 2017;28(3):1208-22. 
48. Brannon JG, Ahlers-Schmidt CR, Harrison M. Perceptions of child weight status by 
parents of children on medicaid. Kansas Journal of Medicine. 2009;2(4):78-86. 
49. Eckstein KC, Mikhail LM, Ariza AJ, Thomson JS, Millard SC, Binns HJ. Parents' 
perceptions of their child's weight and health. Pediatrics. 2006;117(3):681-90. 
50. Akerman A, Williams ME, Meunier J. Perception versus reality: An exploration of 
children's measured body mass in relation to caregivers' estimates. J Health Psychol. 
2007;12(6):871-82. 
51. Flores Peña Y, Acuña Blanco A, Cárdenas Villarreal V, Amaro Hinojosa M, Pérez 
Campa M, Elenes Rodríguez J. Asociación de la percepción materna del peso del hijo y 
estilos maternos de alimentación infantil. Nutr Hosp. 2017;34(1):51-8. 
52. Jain A, Sherman SN, Chamberlin LA, Carter Y, Powers SW, Whitaker RC. Why don't 




53. Towns N, D'Auria J. Parental perceptions of their child's overweight: An integrative 
review of the literature. J Pediatr Nurs. 2009;24(2):115-30. 
54. Taveras EM, Hohman KH, Price SN, Rifas‐Shiman SL, Mitchell K, Gortmaker SL, et al. 
Correlates of participation in a pediatric primary care‐based obesity prevention 
intervention. Obesity. 2011;19(2):449-52. 
55. Gauthier KI, Gance-Cleveland B. Hispanic parental perceptions of child weight in 
preschool-aged children: An integrated review. Child Obes. 2015;11(5):549-59. 
56. Thelus Jean R, Bondy ML, Wilkinson AV, Forman MR. Pubertal development in 
Mexican American girls: The family’s perspective. Qual Health Res. 2009;19(9):1210-
22. 
57. Doolen J, Alpert PT, Miller SK. Parental disconnect between perceived and actual weight 
status of children: A metasynthesis of the current research. J Am Acad Nurse Pract. 
2009;21(3):160-6. 
58. O’Connor T, Perez O, Garcia IC, Gallagher M. Engaging Latino fathers in children’s 
eating and other obesity-related behaviors: A review. Curr Nutr Rep. 2018;7(2):29-38. 
59. Su D, Huang TT-K, Anthony R, Ramos A, Toure D, Wang H. Parental Perception of 
Child Bodyweight and Health Among Mexican-American Children with Acanthosis 
Nigricans. J Immigr Minor Health. 2014;16(5):874-81. 
60. Rhee KE, McEachern R, Jelalian E. Parent readiness to change differs for overweight 
















Chapter 3: Hispanic Mothers’ Misperceptions of Healthy Weight: A Barrier for Childhood 
Obesity Prevention Programs 
Abstract 
Background Parents often do not recognize that their child is at an unhealthy weight. Beliefs 
about child weight and health can influence Hispanic parents’ perceptions of their child’s weight 
and impact obesity-preventive behaviors. Understanding what factors impact parents’ 
perceptions of their children’s weights can help health professionals engage in discussions about 
weight with families.   
Objective To examine maternal perceptions of child weight and identify mother and child 
characteristics associated with mother’s accuracy of child weight perception. 
Methods Hispanic mothers with at least one child between 6 and 18 years old responded to a 
survey that had questions about demographic background, perceptions of child weight, and child 
physical activity (N=175). Anthropometric measurements were collected from mother-child 
dyads to calculate weight status. Perception of child weight and measured child weight status 
were compared to determine if mothers were accurately reporting their child’s weight. Logistic 
regression analyses were conducted to examine factors influencing mother’s accuracy of child 
weight perception.   
Results Hispanic mothers accurately perceived close to 80% of normal weight children, but 
underestimated nearly 80% of children with overweight and 40% of children with obesity. 
Younger children were less likely to have their mothers accurately perceive their weight 
compared to older children (OR 0.28, CI 0.08, 0.98), in adjusted models. Mothers who reported 
concern for their child’s weight were more likely to accurately perceive the weight of their child 
compared to mothers who were not concerned (OR 5.79, CI 2.17, 15.43).  
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Conclusion Childhood obesity treatment and prevention efforts that target Hispanic families 
should make an effort to learn about parents’ perceptions and concerns about their children’s 
weights because misperception of child weight is prevalent. This knowledge can be used to tailor 
discussions and educational tools about child weight.  
Introduction 
 Approximately 25.8% of Hispanic children in the United States (U.S.) are affected by 
obesity (1). Parents play a critical role in their children’s weight and influence child health 
behaviors. Parents who do not recognize when their child is at an unhealthy weight status may be 
less likely to adopt health behavior changes. Parents’ readiness to make healthy lifestyle changes 
to help their child achieve a healthy weight was found to be dependent upon their belief that their 
child’s weight was a health problem and that they, themselves, were overweight (2). 
Furthermore, parents were more likely to participate in primary care-based obesity treatment (3) 
and community-based child weight management programs (4) if they recognized that their child 
was at an unhealthy weight status. Addressing parental weight perceptions can serve as a way to 
engage parents in preventing and treating childhood obesity. The “Healthy Change” randomized 
intervention is an example of this type of effort. The intervention seeks to educate Mexican 
mothers of pre-school children about obesity’s health consequences and to shift maternal 
perceptions of weight so that mothers have an accurate perception of their child’s weight (5).  
 Hispanic parents’ beliefs about child weight and health can impact weight perceptions. 
Research in this area suggests that Hispanic parents assess child health in terms of the child’s 
ability to be physically active rather than weight (6-8). Children with overweight or obesity who 
were more physically active were more likely to be seen as healthy and less likely to be seen as 
overweight by their parents (6). About three-quarters of the parents and children in that study 
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were Hispanic (6). These beliefs about physical activity and health are not exclusive to Hispanic 
parents and have been reported among White and Black mothers (9). Mothers said that obesity 
could be described as extreme cases of excess weight to the point where individuals cannot get 
out of bed or be very active (9). Parents who perceive their child as physically active may not 
recognize that their child has excess weight.  
Acculturation is the dynamic process by which immigrants adopt to the norms and values 
of the mainstream culture (i.e. the culture of their new country of residence) (10). The effect of 
acculturation on Hispanic health is not fully understood, but research on diet, substance abuse, 
and birth outcomes provides evidence that acculturation can have a negative effect on health 
(10). Beliefs about health can change with the process of acculturation. Hispanic mothers living 
in the US described that in Hispanic culture, thin children were perceived as unhealthy while 
heavier children were perceived as healthy and “cute” (11-14). Mothers’ views had shifted while 
living in the US and were more aware of the link between excess weight and health risks (11). A 
study compared Mexican mothers living in California and mothers living in Mexico and found 
that mothers in California expressed more concerns about the health risks associated with 
childhood obesity, such as type 2 diabetes (14).  
 Previous research on Hispanic parents’ perceptions of child weight has focused on 
mothers’ perceptions of young children (e.g. pre-school age children and children under 10 years 
old) (15-21). There are inconclusive findings regarding child gender and Hispanic parental 
weight perceptions. Some studies show that parents perceive the girls’ weights more accurately 
compared to boys’ weights (22), while others show the opposite (21) or no effect of child gender 
(17, 18, 20, 23). Hispanic parents of children with overweight and obesity were more likely to 
underestimate the weight of their children compared to normal weight children (5, 19, 24), but 
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weight perception accuracy was also observed to improve with increasing body mass index 
(BMI) percentile (15, 25).   
Using baseline data from a multi-state, obesity prevention intervention, the present study 
1) described Hispanic mothers’ perceptions of child weight and 2) evaluated the association 
between mother and child characteristics and mothers’ child weight perception accuracy. The 
current study hypothesizes that mothers who are more acculturated will be more likely to 
accurately perceive their child’s weight; younger children and boys will be more likely to have 
their weight underestimated by their mothers; children who are more physically active will be 
more likely to have their weight underestimated by their mothers, and mothers who are 




 Hispanic mother-child dyads (N=175) were recruited for a family-based, childhood 
obesity prevention program, Abriendo Caminos: Clearing the Path to Hispanic Health (AC2). 
AC2 is a randomized-controlled trial that is being conducted in 5 sites: California, Illinois, Iowa, 
Puerto Rico, and Texas. The program consists of a 6-week health workshop that addressed topics 
of healthy eating, family routines and mealtimes, and physical activity. Families were eligible to 
participate if they were of Mexican or Puerto Rican heritage and had a child between the ages of 
6 and 18 years old. Data collection occurred at baseline, 6 weeks post-intervention, and at a 6-
month follow-up. The present study included the baseline data from the California, Illinois, and 
Iowa sites as the other 2 sites are in the beginning stages of data collection. The Institutional 
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Review Boards of the University of Illinois at Urbana-Champaign, California State University, 
Fresno, and Iowa State University approved all study procedures. 
Survey Measures 
 Mothers completed surveys to assess demographic information, perceptions of child 
weight, child physical activity, concern for child weight, and acculturation. Mothers completed 
the 10-item US Department of Agriculture Household Food Security Survey Module: 6-Item 
Short Form (26). The 6-item form was used to assess food security status in place of the 10- or 
18-item forms to reduce participant burden. Mothers were categorized as food secure or insecure 
based on the number of affirmative responses (26). Additionally, mothers were asked if they 
were currently receiving Supplemental Nutrition Assistance Program (SNAP) benefits.  
 Mother’s acculturation level was assessed using the Brief Acculturation Rating Scale for 
Mexican-Americans-II (Brief ARSMA-II) (27). This instrument has been tested for validity and 
reliability with a sample of Mexican Americans (27). It has also been used among other Hispanic 
groups, including Puerto Ricans (28). The Brief ARSMA-II is a 12-item instrument that uses a 5-
point Likert scale to assess language usage and preference and social networks (Appendix A). It 
consists of two subscales, the Mexican Orientation Scale (MOS) and the American Orientation 
Scale (AOS). Participants received a score by subtracting their MOS score from their AOS score. 
A more negative score indicated lower acculturation and a more positive score indicated higher 
acculturation. The scores were dichotomized into low and high acculturation groups by using a 
median-split approach.  
Mothers responded to a series of questions about child weight and health that have been 
previously used in a study about perceptions about child weight (29) (Appendix A). The 
research team assessed mothers’ concerns about the child’s weight using a 5-point Likert scale 
40 
 
(29). The statement read: “I am worried about my child’s weight right now.” The response 
options were: strongly agree, agree, neutral, disagree, and strongly disagree. “Strongly” agree 
and “agree” were combined to create a “concerned about child weight” category. The remaining 
three options were combined to create a “not concerned” category. Two questions about child 
physical activity level were included in the survey (29). The first question addressed child 
physical activity during the summer, “In summer weather, my child participates in physical 
exercise,” (response options: more hours per week than other children, about the same hours per 
week as other children, and fewer hours per week than other children). The second question 
asked about the number of days per week that the child is physically active. 
Maternal perception of child weight 
This study evaluated the accuracy of parent perceptions of child weight status (relative to 
their actual weight status). Maternal perception of child weight status was assessed using a 5-
point Likert scale with the following options: very underweight, underweight, neither 
underweight nor overweight, overweight, and very overweight (Appendix A). Maternal 
perception was categorized as correct, underestimate, overestimate by comparing the response to 
the previous question with the child’s measured weight status. Table 3.1 provides information on 
the categorization of weight perception accuracy. For example, if a normal weight child was 
perceived to be underweight, then that would be considered an underestimate.   
Anthropometric Measures 
 Anthropometric measurements were carried out in duplicate by trained research staff. 
Height was measured without shoes to the nearest 0.1 cm with portable Seca stadiometers (Seca 
North America, CA, USA). Body mass was measured to the nearest 0.1 kg. BMI (weight [kg]  
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height [m2]) was calculated for mothers. Child BMI percentile was determined based on age and 
sex-specific Centers for Disease Control and Prevention (CDC) growth charts (30).   
Statistical Analysis 
Descriptive statistics are reported for the full sample and by study site. Chi-square tests 
were used to examine differences in prevalence by site for categorical variables. Analysis of 
variance (ANOVA) examined differences in means by site for continuous variables. Normality 
was determined by skewness and kurtosis. Continuous variables that were not normally 
distributed were analyzed using non-parametric tests. Kruskal-Wallis tests were used to compare 
groups. Mother’s age and child BMI percentile were not normally distributed.  
Logistic regression analyses were conducted to examine associations between mother and 
child characteristics and accuracy of child weight perception. Independent variables included 
study site, mother’s educational attainment, acculturation, weight status, and concern for child 
weight, and child age, sex, weight status, and physical activity levels. Child age was 
dichotomized: 6-12 years old and 13-18 years old. The magnitude and direction of the parameter 
estimates were interpreted as the association of the independent variables with the odds of 
accurately perceiving child weight.  
After observing weak associations, a decision was made to focus on a more parsimonious 
model. Stepwise logistic regression was used to establish select variables. A P-value of 0.50 was 
required for a variable to remain in the model. Mother’s educational attainment and age and both 
child physical activity variables were removed from the final models. Study site did not reach a 
statistical significance of 0.50 but was kept in the final models, because there were differences in 
the proportions of mothers who correctly perceived child weight that approached statistical 
significance in chi-square tests (P=0.06)  (Table 3.2). Model 1 included study site, mother 
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weight status and child weight status, sex, and age. Model 2 added acculturation. Model 3 added 
the variable measuring concern for child weight. Odds ratios (OR) are presented as effect sizes. 
All analyses were performed using SAS statistical software package (version 9.4, SAS Institute, 
Inc, Cary, NC.). P<0.05 was considered statistically significant. 
Results 
Sample characteristics  
 Descriptive statistics of the study sample are provided in Table 3.2, overall and by study 
site. The sample consisted of 175 mother-child dyads. There were only 5 mothers who 
overestimated the weight of their child. They were not included in the descriptive statistics or the 
logistic regression analyses. These 5 mothers had normal weight children (data not shown).  The 
analytical sample size was 170 mother-child dyads. Mothers’ median age was 39.0 years. Mean 
maternal BMI was 31.9 ± 6.6 kg/m2. About half of the mothers had obesity (53.3%) and over 
one-third had overweight (34.9%) (Appendix B). Almost all mothers (94.6%) were born outside 
of the US (mainly Mexico). The percentage of mother-child dyads who were food insecure or 
receiving SNAP benefits was 40.0% and 48.5%, respectively. Over half of mothers accurately 
perceived their children’s weights (64.1%). There were more girls (60.0%) than boys in the 
sample. Regarding child weight status, 48.2% of children had a normal weight status, 17.7% had 
overweight, and 34.1% had obesity. Overall, 34.7% of mothers reported being concerned about 
their child’s weight.  
 There were a few difference in mother and child characteristics by site. Mothers in 
Illinois were younger compared to California and Iowa mothers (P=0.001). A higher proportion 
of mothers in California (73.7%) accurately perceived the weight of their child compared to 
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Illinois (54.7%) and Iowa (60.0%) mothers. This finding reached marginal statistical significance 
(P=0.06).  
Maternal Perceptions of Child Weight  
Figure 3.1 presents mothers’ child weight perceptions accuracy by the child’s measured 
weight status. This descriptive figure includes the 5 mothers who overestimated their child’s 
weight. They accounted for less than 3.0% of the sample. Overall, 62.3% of mothers accurately 
perceived their child’s weight and 34.9% underestimated child weight (data not shown). Based 
on a chi-square analysis, there was a significant relationship between weight perception accuracy 
and child weight status (P<0.0001). Underestimation of child weight was most prevalent among 
children with overweight (76.7%). Among children with obesity, 41.4% of their mothers 
underestimated their child’s weight. The majority of normal weight children had mothers who 
accurately perceived their child’s weight (78.2%) but a few mothers underestimated (16.1%) or 
overestimated (5.8%) their child’s weight. A chi-square analysis was conducted to examine the 
relationship between mother’s perception of child weight and the concern for child weight 
(Table 3.3). The majority of mothers who perceived their child as overweight were concerned 
about the weight of their child (82.9%), while only 16.4% of mothers who perceived their child 
as normal weight were concerned about their child’ weight.  
Logistic regression analyses 
 Table 3.4 shows the relationships between mother and child characteristics and weight 
perception accuracy. In model 1, site, mother’s weight status, and child sex were not associated 
with weight perception accuracy. Children who were overweight were less likely to have 
mothers who accurately perceived their weight compared to normal weight children (OR 0.05, 
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CI 0.02, 0.15, P<0.0001). Younger children (6-12 years old) were less likely to have mothers 
who accurately perceived their weight compared to older children (13-18 years old) (OR 0.27, CI 
0.08, 0.87, P=0.03). In model 2, mother’s acculturation was introduced to model 1. Child 
overweight status (OR 0.05, CI 0.02, 0.17, P<0.0001) and age (OR 0.27, CI 0.08, 0.87, P=0.03) 
remained significantly associated with accuracy of child weight perception. Acculturation was 
not associated with accuracy of child weight perception (OR 0.78, CI 0.36, 1.68, P=0.53). In 
model 3, mother’s concern about child weight was added. Child overweight status (OR 0.03, CI 
0.01, 0.11, P<0.0001) and age (OR 0.28, CI 0.08, 0.98, P=0.05) remained significant predictors 
of perception accuracy. Mothers who were concerned about the weight of their child had 5.79 
times higher odds of having an accurate perception of their child’s weight compared to mothers 
that were not concerned (CI 2.17, 15.43, P=0.0004).   
Discussion 
 This study aimed to assess the accuracy of mothers’ perceptions of child weight and 
identify predictors of child weight perception among Hispanic mothers in Illinois, California, and 
Iowa. Close to one-third of all mothers underestimated their child’s weight (35.9%). About half 
of the mothers of children with overweight or obesity underestimated their child’s weight. 
Younger children and children with overweight/obesity were less likely to be perceived correctly 
by their mothers. Mothers who reported being concerned about their child’s weights were more 
likely to perceive child weight accurately. This suggests that childhood obesity interventions for 
Hispanic families may be more successful if they incorporate discussions on parents’ health 
beliefs and concerns about child weight.  
Findings from the current study are in line with a meta-analysis that found that 50.7% of 
parents of children with overweight/obesity underestimated their child’s weight (31). Obesity 
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prevalence in the study sample (34.1%) was higher than the national prevalence of Hispanic 
childhood obesity (1). It was also higher than the obesity prevalence among children and 
adolescents in the Hispanic Community Health Study/Study of Latinos Youth (SOL Youth), 
26.7% (32). SOL Youth is a large, multi-site study that recruits Hispanic youth from all ancestral 
backgrounds (33). The AC2 study, while smaller in scale, also employs a multi-site approach 
which will facilitate a more nuanced understanding of health status across various Hispanic 
communities in the US and is already highlighting health disparities within the Hispanic 
population.   
 Predictors of interest that were examined in this study are maternal education, age, 
weight status, acculturation, and concern for child weight and child physical activity level, age, 
sex, and BMI weight category. A parent’s level of concern about their child’s weight is likely 
influenced by their awareness and recognition of their child’s overweight or obese weight status. 
Similar to past studies (25, 34, 35), this study found that parental concern for child weight was 
related to accurately perceiving child weight. Weight concerns may serve to motivate parents to 
improve obesity-related behaviors such as limiting screen time, improving child diet, and 
promoting physical activity (35). 
 A notable finding of this study was that the prevalence of underestimation of child weight 
was different by state, with California having a higher percentage of mothers who accurately 
perceived the weight of their child. There were not many differences among the sample by site 
except for mother’s age. However, mother’s age was not related to weight perception. There may 
be greater awareness among California mothers about obesity that could be driving their more 
accurate weight perceptions. California mothers may be receiving messages about child weight 
and health more frequently than mothers in Illinois and Iowa. Researchers should consider how 
46 
 
local and state level programs and policies shape public opinions regarding childhood obesity. A 
recent article described childhood obesity prevention programs and policies in 130 diverse US 
communities (36). The average number of programs and policies was highest in communities in 
the North-east (n=91) and West (n=74) (36). The most prevalent programs included team sports 
programs, nutrition education, cooking classes, dance classes, and community gardens. 
California, located in the West region, likely has implemented more community strategies that 
focus on childhood obesity than Illinois and Iowa and thus public awareness of childhood obesity 
may be increasing. The Institute of Medicine of the National Academy of Science recommends 
that policy-makers aim to develop tailored and targeted public messages about obesity-related 
behaviors, nutrition and physical activity (37). Our findings support this view that public health 
messages should be tailored to communities and suggest that some states may need to start by 
developing messages that target parents’ beliefs about child weight.    
 This study did not find that mother’s acculturation level was associated with the 
perception of child weight. However, the Brief ARSMA-II may not have captured cultural 
differences among the mothers in this study, because acculturation is a complex construct that 
integrates a range of variables, including language, country of birth, and ethnic identity, among 
others. A previous study compared the Brief ARSMA-II to another commonly used measure of 
acculturation, the Bicultural Involvement Questionnaire-Short Version (BIQ-S), and found that 
these questionnaires were not consistently associated to family functioning, parenting, and youth 
adjustment variables (38). Multiple measures of acculturation that can capture the acculturation 
process more fully may need to be used in studies of Hispanic health. Due to the high amount of 
missing data, we could not include years in the US as a variable in the statistical analyses. There 
may be some reluctance or fear associated with immigrant mothers reporting when they arrived 
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in the US. Mexican American adults reported that fears related to immigration status would 
decrease the likelihood that an undocumented person would participate in a clinical trial (39). 
There was limited variability in nativity/country of birth status as close to the full sample were 
born outside of the US. There is not a consensus on what proxies or scales are most appropriate 
to measure acculturation, and this is likely to vary by health outcome and the population of 
study.  
While many mothers in this study underestimated the weight of their child with 
overweight or obesity, over three-quarters of the mothers that perceived their child as overweight 
expressed being concerned about their child’s weight. Educating parents about healthy child 
weight must be followed by supporting parents in child weight management to alleviate their 
concerns. Parents’ concerns about child weight can lead to unhealthy practices, such as having a 
child skip meals or snacks and dietary restriction (35, 40). These concerns may arise from a lack 
of knowledge regarding nutrition and physical activity recommendations (41) and an 
environment that is not conducive to healthy behaviors (41-43). Among a racially and ethnically 
diverse sample of parents, parents reported that challenges to helping their child achieve a 
healthy weight were unhealthy school lunches (42, 43), access to unhealthy foods near the 
child’s school, and lack of accessible sidewalks (42).  
A discussion about weight problems with parents can open the door to other concerns that 
a parent has about their child’s health. Parents who were aware that their child had excess weight 
were more likely to report that their child was experiencing emotional problems and disturbed 
eating such as feeling guilty after eating (44). The 5 A’s framework for obesity management 
(ask, assess, advise, agree, and assist) has been used by clinicians to facilitate behavior change 
and focuses on determining the patient’s readiness for change and patient needs (45). The 5 A’s 
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can be a helpful approach to engaging parents in child weight management because it recognizes 
that weight is a sensitive issue. A parent’s readiness to implement healthy child behaviors may 
be impacted by their perception of their child’s weight. The first step “ask,” provides examples 
of questions that can be modified to gauge at what stage a parent is at (e.g. “May I talk to you 
about your child’s weight?” and “How important is it for you to help your child reach a healthy 
weight?”).  
Limitations and Strengths  
 This study has some limitations that should be noted. Although the study included 
Hispanic mother-child dyads living in 3 different states, over 90% of the participants identified 
as Mexican. This limits the ability to generalize the study findings to other Hispanic sub-groups. 
The multi-state obesity prevention program, AC2, will be implemented in Puerto Rico. Thus, 
there will be an opportunity to explore maternal perceptions of weight among Puerto Rican 
mothers in the near future. As previously mentioned, the available data allowed for only one 
measure of acculturation to be used, the Brief ARSMA-II (27). The homogeneity of the mothers’ 
country of birth (i.e. most were born outside of the US) and non-reporting of years in the US was 
a barrier to investigating how other acculturation measures are related to perception of child 
weight. Additionally, a significant effect of acculturation on child weight perception may not 
have been detected because most mothers had low acculturation based on raw Brief ARSMA-II 
scores. The nature of the survey item that assessed concern for child weight did not allow 
researchers to determine if mothers were concerned about their child being overweight or 
underweight. There were 6 mothers who perceived their child as underweight and reported being 
concerned. Future studies should focus on investigating why parents are concerned about their 
child’s weight and understanding how parents define underweight status.    
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There are several study strengths to highlight. A multi-state sample provided an 
opportunity to examine differences among Hispanic communities across the US. The study 
found differences across states in the accuracy of child weight perceptions. Therefore, future 
work can build upon this research by examining how health perceptions are shaped by regional 
differences. The wide age range (6-18 years old) of the children in this study allowed researchers 
to compared maternal perceptions of child weight among teens and pre-teens. Past research on 
child weight perceptions conducted among Hispanic families had more narrow age ranges and 
did not include children over 12 years old (15-23).   
Implications for Research and Practice  
 Misperception of child weight can hinder obesity prevention and treatment efforts. The 
results emphasize a need to educate parents about how child weight is assessed and the health 
risks associated with obesity. It is equally as important to train health professionals to identify 
parents who may be more likely to lack an awareness of their child’s weight status. Culturally-
appropriate language that does not stigmatize obesity will facilitate communication between 
parents and health professionals. Furthermore, there are parental concerns related to child weight 
that have been observed among the Hispanic mothers in this study that will require further 
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Figure 3.1 Mothers’ Weight Perception Accuracy by Measured Child Weight Status 
(N=175)  
 
aBased on age and sex-specific CDC BMI growth charts.
Table 3.1 Defining weight perception accuracy  
 Accurate Underestimate Overestimate 
Child BMI percentile categorya    
Normal (5th-85th) Neither Underweight Overweight 
Overweight (85th-95th) Overweight Underweight or Neither ------------- 
Obese (≥95th) Overweight Underweight or Neither ------------- 
≥95th  
≥85th – 95th  















Age, years (median, IQR) 39.0 (32.0, 43.0) 41.0 (35.0, 44.0) 33.0 (30.0, 42.0) 39.5 (33.0, 43.0) 0.001 
BMI, kg/m2
 
(mean ± SD) 31.9 ± 6.6 32.4 ± 6.9 31.7 ± 6.3 31.1 ± 6.6 0.60 
Foreign-born, % (n) 94.6% (157) 93.2% (69) 93.7% (59) 100.0% (29) 0.36 
Educational Attainment, % (n)      
High school or more 49.9% (77) 53.9% (35) 49.2% (31) 40.7% (11) 0.52 
Acculturationa, % (n)      
Low  52.9% (90) 51.3% (39) 56.3% (36) 50.0% (15) 0.79 
High 47.1% (80) 46.7% (37) 43.8% (28) 50.0% (15)  
Marital Status, % (n)      
Married or living with partner 78.7% (169) 78.7% (59) 81.3% (52) 73.3% (22) 0.68 
Other 21.3% (36) 20.2% (18) 18.6% (13) 22.0% (9)  
Food Insecure, % (n) 40.0% (68) 46.1% (35) 31.3% (20) 43.3% (13) 0.19 
Receiving SNAP Benefits, % (n) 48.5% (82) 48.7% (37) 51.6% (33) 41.4% (12) 0.66 
Accuracy of Child Weight Perception, % (n)     
Correct 64.1% (109) 73.7% (56) 54.7% (35) 60.0% (18) 0.06 
Underestimate  35.9% (61) 26.3% (20) 45.3% (29) 40.0% (12)  
Concerned about child weight, % (n) 34.7% (58) 32.9% (25) 36.5% (23) 35.7% (10) 0.90 
Children 
Age, years (mean ± SD) 9.4 ± 3.1 9.9 ± 3.4 9.0 ± 3.05 9.1 ± 2.4 0.20 
BMI percentileb (median, IQR) 87.1 (65.0, 96.8) 80.5 (53.0, 96.5) 89.0 (69.5, 97.0) 86.9 (76.0, 96.3) 0.27 
Female, % (n) 60.0% (102) 65.8% (50) 50.0% (32) 66.7% (20) 0.12 
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BMI: Body mass index, SNAP: Supplemental Nutrition Assistance Program, IQR: interquartile range (25th and 75th percentiles). 











Chi-square analysis were conducted to determine the relationship between concern for child weight and mother’s perception of child 
weight. Boldface type indicates statistical significance at P<0.05. 
Table 3.2 continued      







BMI percentile categoryb, % (n)      
Normal (5th-85th) 48.2% (82) 55.3% (42) 40.6% (26) 46.7% (14) 0.38 
Overweight (85th-95th) 17.7% (30) 14.5% (11) 23.4% (15) 13.3% (4)  
Obese (≥95th) 34.1% (58) 30.3% (23) 35.9% (23) 40.0% (12)  
Weekly Physical Activity, % (n) 
0 – 2 days/week 31.2% (53) 23.7% (18) 35.9% (23) 40.0% (12) 0.15 
3 – 5 days/week 39.4% (67) 39.5% (30) 43.8% (28) 30.0% (9)  
6 – 7 days/week  29.4% (50) 36.8% (28) 20.3% (13) 30.0% (9)  
Physical Activity in the Summer, % (n)       
More hours/week than other children 19.9% (33) 18.7% (14) 19.4% (12) 24.1% (7) 0.65 
About the same hours/week than other 
children  52.4% (87) 48.0% (36) 56.5% (35) 55.2% (16)  
Fewer hours/week than other children 27.7% (46) 33.3% (25) 24.2% (15) 20.7% (6)  




Not Concerned  
(n=109) P 
Mother’s perception of child weight    
Underweight   37.5% (6) 62.5% (10) <0.0001 
Normal Weight 16.4% (18) 83.6% (92)  




OR: odds ratios, CI: confidence interval, Ref: Reference. CI’s for bolded OR’s did not include 1. aBased on ARSMA-II scores. bBased 
on age and sex-specific CDC BMI growth charts. Boldface type indicates statistical significance at P<0.05. 
Model 1: site, mother weight status, child weight status, child sex and age  
Model 2: site, mother weight status, child weight status, child sex and age, acculturation 
Model 3: site, mother weight status, child weight status, child sex and age, acculturation, concern  
Table 3.4  Adjusted Odds Ratios for Accurate Perception of Child Weight from Logistic Regression Models (n=170) 
 Model 1 Model 2 Model 3 
 OR 95% CI P OR 95% CI P OR 95% CI P 
Site (ref: California)          
Illinois 0.56 0.25, 1.28 0.49 0.60 0.26, 1.38 0.63 0.56 0.23, 1.35 0.51 
Iowa 0.55 0.19, 1.54 0.52 0.53 0.19, 1.51 0.44 0.55 0.18, 1.66  0.56 
Mother weight status (ref: normal)         
Overweight  1.98 0.55, 7.07 0.29 2.15 0.60, 7.76 0.27 2.58 0.68, 9.83 0.12 
Obese  1.48 0.45 – 4.87 0.90 1.67 0.50, 5.57 0.76 1.49 0.43, 5.17 0.86 
Child weight statusb (ref: normal, 5th-85th)        
Overweight (85th-95th) 0.05 0.02, 0.15 <0.0001 0.05 0.02, 0.17 <0.0001 0.03 0.01, 0.11 <0.0001 
Obese (≥95th) 0.28 0.12, 0.64 0.49 0.32 0.14, 0.74 0.29 0.16 0.06, 0.43 0.88 
Child sex (ref: female) 0.71 0.33, 1.51 0.37 0.66 0.30, 1.43 0.29 0.60 0.26, 1.37 0.23 
Children 6-12 years old 
(ref: 13-18 years) 0.27 0.08, 0.87 0.03 0.27 0.08, 0.87 0.03 0.28 0.08, 0.98 0.05 
Low acculturationa  
(ref: high)    0.78 0.36, 1.68 0.53 0.71 0.31, 1.59 0.40 
Concerned about child’s 
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Chapter 4: Randomized-controlled, Family-Based Intervention, “Abriendo Caminos,” 
Improves Dietary Behaviors among Hispanic Children  
Abstract 
Background Family-based obesity prevention efforts show promise in improving health 
behaviors. Obesity interventions for Hispanic families can have success in positively influencing 
dietary behaviors if they use cultural-tailoring in the development of the intervention. 
Objective To evaluate the effect of an obesity prevention intervention on Hispanic children’s 
dietary behaviors and examine the impact of mothers’ perception and concern for child weight 
on child dietary behaviors.  
Methods Abriendo Caminos: Clearing the Path to Hispanic Health study (AC2) is a multi-state, 
randomized-controlled trial. A total of 116 Mexican or Puerto Rican families from Central 
Illinois and Fresno, California with at least one child between 6 and 18 years old were recruited. 
Families attended a 6-week, culturally-tailored workshop on nutrition, family wellness, and 
physical activity. Mothers reported their child’s frequency of consumption of sugar-sweetened 
beverages (SSBs), 100% fruit juice, fruit, vegetables, French fries, sweets, and salty snacks. An 
analysis of child dietary behavior changes from baseline to 6 weeks post-intervention was 
conducted. Generalized estimating equations (GEE) models adjusted for child age and gender 
and site were used to evaluate changes after the intervention. Separate GEE models determined 
the effect of concern and perception of child weight on child diet.  
Results Children in the intervention group (n=63) decreased the frequency of consumption of 
SSBs (P=0.01), 100% fruit juice (P=0.009), and sweets (P=0.02) after 6 weeks. Children in the 
control group decreased the frequency of consumption of sweets (P =0.05) after 6 weeks. 
Children who were perceived as overweight by their mothers consumed vegetables less 
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frequently  compared to children who were perceived as normal weight (P=0.01). Mothers who 
were concerned about their child’s weight had children who consumed vegetables less frequently 
compared to children whose mothers were not concerned (P=0.006).   
Conclusions: Family-based programs can improve Hispanic children’s diet by decreasing the 
consumption of energy-dense foods such as SSBs. Understanding how these changes influence 
other dietary behaviors such as beverage choice will be important. Future efforts should aim to 
increase consumption of fruits and vegetables by considering families’ barriers and access to 
healthy foods. 
Introduction 
Hispanic children have the highest obesity prevalence compared to other racial/ethnic 
groups in the United States (US) (1). Obesity is a complex disease that is the result of interacting 
genetic, behavioral, environmental, and structural factors (2). Dietary behaviors have been 
heavily targeted in the prevention and treatment of childhood obesity (2-4). Family-based obesity 
prevention efforts show promise in improving health behaviors and child weight outcomes (5-7). 
The Healthy Children, Healthy Families pilot study demonstrated that Hispanic children 
increased consumption of low-fat dairy and vegetables following participation in an 8-week 
intervention (7). Obesity interventions for immigrant families can have success in positively 
influencing obesity-related behaviors if they address multiple behaviors, provide information on 
parenting skills, center the parent/caregiver, and use cultural-tailoring and community 
engagement in the development of the intervention (6).  
Perceptions and beliefs about weight are important considerations of childhood obesity 
treatment and prevention programs as they can influence a parent’s motivation to help modify a 
child’s behaviors and environment (8, 9). Parents who are concerned about their child’s weight 
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and recognize that their child has overweight or obesity may be more likely to implement dietary 
behavior changes. One study found that parents who expressed concern for their child’s weight 
were also concerned about their child’s diet (10). This study was conducted in Portugal and 
included children of ages 2-6 (10). It is not well known how parent perception and concern for 
child weight influence child diet among Hispanic families. Current findings are inconsistent 
regarding the relationship between dietary behaviors and parent perception of child weight and 
(11, 12). Among a sample of parents living in England, parents who misperceived their child’s 
weight had children with more unhealthy dietary patterns (12). However, a study that consisted 
predominantly of Hispanic parents did not find an association between child diet and weight 
perceptions (11). In focus group sessions, non-Hispanic White (NHW) and non-Hispanic Black 
(NHB) mothers stated that they believed their child was healthy as long as the child was eating 
healthy foods and few junk foods (13). Evidence from qualitative studies suggests that Hispanic 
parents know that an unhealthy diet can have negative consequences for a child’s health and 
well-being (14, 15). Awareness of unhealthy behaviors may increase when a parent recognizes 
that their child is not at a healthy weight status.  
The Abriendo Caminos: Clearing the Path to Hispanic Health (AC2) randomized-
controlled intervention was developed to prevent childhood obesity among Hispanic families. 
The Abriendo Caminos pilot study utilized a pre-post design and found that the workshop 
program was effective at improving child diet (16). Specifically, an increase in child fruit and 
vegetable consumption and decreased SSBs consumption was observed after the intervention 
(16). Therefore, the goal of this study was to evaluate the effect of AC2, a family-based 
intervention with a nutrition education component, on improving child dietary behaviors from 
baseline to 6 weeks post-intervention. To our knowledge, no study has examined how Hispanic 
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parent’s perceptions of child weight impact child dietary behaviors in the context of an obesity 
intervention. Therefore, an additional aim of this study was to examine associations of maternal 
perceptions of child weight and concern for child weight on child dietary behaviors. The 
researchers expect that children in the intervention group will have improved child dietary 
behaviors after 6 weeks compared to the control group. Given findings from previous literature 
(13-15), we expect that children whose mothers perceived them as overweight or expressed 
concern for their weight will be more likely to have unhealthy dietary behaviors. 
Methods 
Study Design  
 AC2 is a multi-state, obesity prevention intervention (Clinicaltrials.gov Identifier: 
NCT03505658). The intervention is being delivered in five states: Illinois, California, Iowa, 
Texas, and Puerto Rico. Here, researchers report on data collected from the 2 of the 5 sites as the 
other sites are still completing baseline and follow-up data due to the staggered implementation 
of the intervention that was part of the design. This study utilized a randomized-controlled 
design in community-based settings. The study was conducted by academic collaborators at the 
University of Illinois at Urbana-Champaign and California State University, Fresno. The AC2 
intervention was delivered by trained students and research staff. Over the course of 2 years 
(2016-2018), Mexican and Puerto Rican families were recruited to participate in the study. The 
study was framed as a family health and wellness workshop program. Data were collected at 
baseline, 6 weeks post-intervention, and 6-month follow-up. Randomization was completed at 
the time of baseline data collection. For this study, the analysis will focus on the impact of the 
nutrition education workshops on child dietary behaviors 6 weeks after the intervention. Study 
team members conducting data analyses were blinded to participant group allocation to reduce 
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selection bias. Study protocols were approved by the Institutional Review Boards at each 
academic institution. 
Participants  
 Mexican and Puerto Rican families (at least one parent had to identify as Mexican or 
Puerto Rican) with a child between the ages of 6-18 years were recruited. The parents or primary 
caregivers were eligible to participate in the program with their families if they spoke English or 
Spanish and lived in Central Illinois or Fresno, California. Recruitment strategies included in-
person recruitment at various community settings (i.e. community events, churches, local parks, 
and schools), recruitment fliers that were distributed in community locations, and snowball 
sampling. Additionally, researchers collaborated with partners such as University of Illinois 
Extension and a local public school district in Champaign, Illinois. Written consent was obtained 
from parents and assent was obtained from children after a member of the research team 
explained the purpose of the study. All of the parents who agreed to participate in the study were 
mothers. All participants received incentives for completing data collection procedures. After 
randomization, those in the intervention group received additional incentives for completing 
evaluation forms at each of the workshops they attended.  
Intervention 
 The AC2 intervention uses a family-based approach to deliver culturally-tailored 
educational workshops on nutrition, family wellness, and physical activity. AC2 is designed to 
prevent obesity by improving dietary behaviors and family routines and increasing physical 
activity using the Social Cognitive Theory of health behavior (17). Families in the intervention 
group attend weekly 2-hour workshops (30 minutes of nutrition, 30 minutes of family wellness, 
and 1 hour of physical activity) for 6 weeks. The topics for each week are listed in Table 4.1. 
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The nutrition education curriculum was developed based on the most current, evidence-based 
nutrition recommendations: MyPlate and the 2015-2020 Dietary Guidelines for Americans (18). 
Additionally, the curriculum incorporates cultural elements of a Hispanic diet and aims to be 
regionally adapted. Children and adults are given separate nutrition lessons, but topics were the 
same. Each nutrition lesson was accompanied by a food demonstration to reinforce nutrition 
knowledge and expose families to new foods and new ways to prepare familiar foods. The last 
workshop (Week 6) was a celebration and graduation for the families (Fiesta!). Families were 
invited to create a healthier version of a traditional family recipe and bring it to the workshop to 
share with others. All education materials are available in English and Spanish. The intervention 
is delivered by trained, bilingual research staff and students. Control families received program 
materials similar to those distributed by the community care/Extension centers at the six-month 
follow-up session. Depending on each site’s capabilities, the control group families were offered 
workshops on topics unrelated to health, including financial management and school readiness.   
Anthropometric Measures 
 Anthropometric measurements were carried out in duplicate by trained research staff. 
Height was measured without shoes to the nearest 0.1 cm with portable Seca stadiometers (Seca 
North America, CA, US). Body mass was measured to the nearest 0.1 kg. Body mass index 
(BMI) (weight [kg]  height [m2]) was calculated for mothers. Child BMI percentile was 
determined based on age and sex-specific CDC growth charts (19).   
Child Dietary Behaviors 
The main outcome was child frequency of consumption of various food groups as 
reported by mothers at baseline and after 6 weeks. To assess child frequency of consumption, the 
8-item food consumption survey from the US Department of Education’s Early Childhood 
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Longitudinal Study, Birth Cohort was used to collect information about child diet (20). The 
questions assessed the consumption frequency of specific food items/groups. Mothers reported 
how often their child consumed fruits (fresh, frozen, canned, or dried), vegetables (other than 
fried potatoes), SSBs (non-diet soda, non-100% fruit drinks, or sports drinks), 100% fruit juice, 
French fries (or other fried potatoes), fast food (meal or snack from a restaurant with not wait 
service), sweets (candy, ice cream, cookies, cakes, or brownies), and salty snacks (potato chips, 
corn chips, pretzels, popcorn, and crackers) during the past 7 days. Response options included 
“never”, “once a day,” “twice a day,” “three times a day,” “four or more times a day,” “1 to 3 
times during the past 7 days,” “4 to 6 times during the past 7 days,” and “don’t know.”  
Responses of “do not know” were treated as missing data. The child diet questionnaire is 
provided in Appendix A.   
Maternal perception and concern for child weight 
Maternal perception of child weight status was assessed using a 5-point Likert scale with 
the following options: very underweight, underweight, neither underweight nor overweight, 
overweight, and very overweight. “Very underweight” and “underweight” were combined into 
an “underweight” category. “Overweight” and “very overweight” were combined into an 
“overweight” category. The research team assessed mothers’ concerns about the child’s weight 
using a 5-point Likert scale (21). The statement read: “I am worried about my child’s weight 
right now.” The response options were: strongly agree, agree, neutral, disagree, and strongly 
disagree. “Strongly” agree and “agree” were combined to create a “concerned about child 
weight” category. The remaining three options were combined to create a “not concerned” 
category. Survey items described here are available in Appendix A.  
Statistical Analysis  
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 Descriptive statistics were conducted to examine baseline sociodemographic factors by 
group allocation (intervention or control). Differences in sociodemographic characteristics by 
group were assessed using Chi-square tests for categorical variables and t tests for continuous 
variables. Normality was determined by skewness and kurtosis. 
A repeated measures generalized estimating equations (GEE) model was used to evaluate 
the intervention effects on the cumulative odds of increasing frequency of consumption of food 
groups (i.e., going from never to 4 times per day). Changes in the frequency of consumption of 
each of the 8 food groups (i.e. SSBs, 100% fruit juice, fruit, vegetables, French fries (fried 
potato), fast foods, sweets and salty snacks) were tested in separate models. GEE is an extension 
of generalized linear models that can be used to analyze repeated categorical data (22).  A 
multinomial model with a cumulative logit link fit the data most appropriately given that the 
child diet outcomes were measured on an ordinal scale. The GEE models included group, time, 
and the group x time interaction, and were adjusted for study site, child age and gender. A 
significant group x time interaction indicated that the change from baseline to 6 weeks varied 
according to the group assignment. The magnitude and direction of the parameters estimates 
were interpreted as the association of the independent variables with the odds of having a higher 
frequency of consumption of any food group. Main effects of child weight perception and 
concern for child weight were assessed by adding these variables independently to the GEE 
model. A three-way interaction of group, time, and child weight perception to evaluate the 
impact of weight perception on intervention effects was not conducted due to small sample size 
and low predictive power. Stratified analyses by child sex were conducted and results are 
reported in Appendix C. Analyses were performed using SAS statistical software package 
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(version 9.4, SAS Institute, Inc, Cary, NC.). A two-sided P <0.05 was considered statistically 
significant. 
Results 
Characteristics of Participants  
Initially, 169 mother-child dyads consented to participate in the study. There were 
mother-child dyads who had incomplete baseline (n=3) and 6 weeks post-intervention data 
(n=50). These mother-child dyads were excluded from the analysis, leaving a total of 116 dyads 
with complete data (retention rate of 68.6%). The retention rates for control and interventions 
groups were similar (control: 67.1%, intervention: 70.0%). Table 4.2 describes baseline 
characteristics by group. There are no differences in mothers’ age, marital status, birthplace, 
educational attainment, food insecurity, and receipt of Supplemental Nutrition Assistance 
Program (SNAP) benefits by group. Mothers in the control group had a higher mean BMI 
compared to those in the intervention group (control: 33.3 ± 6.9 kg/ m2 vs intervention: 30.6 ± 
6.1 kg/ m2). The majority of mothers were born outside of the US (93.8%). In terms of 
socioeconomic status, about half of mothers reported having less than a high school degree 
(47.5%). Additionally, 39.1% of families experienced food insecurity, and 51.3% received 
SNAP benefits. Half of the mothers had obesity based on measured BMI (50.9%) (Appendix C). 
Child weight status and proportion of female children were similar across groups. 
However, children in the control group were about a year older than children in the intervention 
group (control: 9.9 ± 3.6 years vs intervention: 8.8 ± 2.8 years). The mean age of all children was 
9.3 years. There were more girls than boys that participated in the study (59.7%). Close to one-
third of all children had obesity based on BMI percentile (30.1%).  
Maternal Perception of Child Weight 
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Figure 4.1 presents mothers’ child weight perceptions by the child’s measured weight 
status. The majority of the mothers with children in the normal weight category accurately 
perceived the weight of their child (78.0%), but there were some (15.3%) that reported that their 
child was underweight. Only 35.3% of mothers of children with overweight accurately perceived 
their child’s weight. Over one-third of mothers of children with obesity perceived their child as 
normal weight (38.7%). Based on a chi-square analysis, there was a significant relationship 
between weight perception and concern for child weight (P<0.0001) (Table 4.3). Concern for 
child weight was most prevalent among mothers who perceived their child as overweight 
(79.3%). The majority of the mothers who perceived their child as normal weight were not 
concerned about child weight.  
GEE Analyses of Changes in Child Diet  
At baseline, 45.3% and 53.1% of the children in the intervention and control groups 
consumed SSBs more than once per day, respectively (Figure 4.2). More than half of 
intervention (53.2%) and control group (62.5%) children consumed 100% fruit juice more than 
once per day at baseline. There were more children that consumed fruit 2 or more times per day 
than there were children that consumed vegetables 2 or more times per day. About one-third of 
children consumed vegetables 2 or more times per day (intervention: 28.8% and control: 30.0%) 
(Appendix C). About half of children of children in the intervention (55.7%) and control 
(45.3%) groups consumed fruit 2 or more times per day (Appendix C). Nearly half of the 
children consumed sweets more than once per day (intervention: 44.1% and control: 60.0%). 
Child dietary consumption data for all other foods can be found in Appendix C.  
The results of the GEE analysis are presented in Table 4.4. Cumulative odds ratios of 
having high frequency of consumption are presented for the main effects of group, time, and the 
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group x time interaction. Overall, children in the intervention group had 44% lower odds of 
consuming sweets at a high frequency compared to children in the control group (OR 0.56, CI 
0.34, 0.91, P=0.02). Additionally, the frequency of consumption of SSBs (OR 0.64, CI 0.45, 
0.92, P=0.02) and sweets (OR 0.53, CI 0.35, 0.80, P=0.003) decreased significantly with time 
(i.e. the odds of having high frequency of consumption was lower at 6 weeks compared to 
baseline). At baseline, there were some differences in child dietary behaviors by site. Children in 
the California site had increased odds of having a higher consumption of vegetables (OR 1.92, 
CI 1.13, 3.25, P=0.02), compared to children in the Illinois site (data not shown).  
After 6 weeks, children in the intervention group had 47% lower odds of having a high 
frequency of consumption of SSBs compared to baseline (OR 0.53, CI 0.32, 0.88, P=0.01). 
Children in the control group did not show a significant difference in the odds of having a high 
frequency of consumption of SSBs when comparing baseline and 6 weeks measures (OR 0.77, 
CI 0.46, 1.29, P=0.33). At 6 weeks, children in the intervention group showed significant 
differences in the frequency of consumption of 100% fruit juice and sweets compared to 
baseline. The odds of consuming 100% fruit juice (OR 0.53, CI 0.33, 0.86, P=0.009) and sweets 
(OR 0.51, CI 0.28, 0.91, P=0.02) was lower at 6 weeks for children in the intervention compared 
to the control group. The frequency of 100% fruit juice consumption of the control group did not 
significantly change after 6 weeks. However, the control group significantly decreased its 
frequency of sweets consumption after 6 weeks (OR 0.55, CI 0.30, 1.00, P=0.05).  
Child Dietary Behaviors and Perceptions of Child Weight 
 Tables 4.5 and 4.6 present data on child weight perceptions and concern for child weight, 
respectively. Ten mothers who perceived their child as underweight were excluded from the 
analysis that examined dietary behaviors and perception of child weight, leaving 69 mothers that 
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perceived their child as normal weight and 29 mothers that perceived their child as overweight. 
Children who were perceived as overweight had lower odds of having high frequency of 
vegetable consumption compared to children who were perceived as normal weight (OR 0.48, CI 
0.26, 0.87, P=0.01). Similarly children whose mothers were concerned about child weight had 
lower odds of having high frequency of vegetable consumption (OR 0.46, CI 0.26, 0.80, 
P=0.006). The effect of concern for child weight on the frequency of fruit consumption 
approached significance (P=0.07). Children whose mothers reported being concerned about child 
weight had lower odds of having a high frequency of consumption of fruits (OR 0.64, CI 0.39, 
1.04, P=0.07).  
Changes in Child Diet by Child Sex  
 Appendix C presents the results of child diet changes by child sex. Younger girls (ages 
6-12) consumed vegetables more frequently than teenage girls (ages 13-18) (OR 2.43, CI 1.16, 
5.10, P=0.02) (data not shown). At 6 weeks, girls in the intervention had lower odds of having a 
high frequency of consumption of SSB (OR 0.47, CI 0.27, 0.81, P=0.007), 100% fruit juice (OR 
0.51, CI 0.27, 0.96, P=0.04), and fast food (OR 0.48, CI 0.27, 0.85, P=0.01) compared to 
baseline. Girls in the control group had increased odds of having high frequency of consumption 
of fruits at 6 weeks compared to baseline (OR 2.22, CI 1.05, 4.69, P=0.04).Overall, there was a 
significant decrease in the frequency of consumption of sweets over time among all boys (OR 
0.44, CI 0.21, 0.91, P=0.03). Boys in California consumed salty snacks more frequently than 
boys in Illinois (OR 2.35, CI 1.02, 5.37, P=0.04) (data not shown). The effect of the group x time 




There is a need to develop culturally-tailored nutrition education programs to promote 
healthy behaviors in childhood. The AC2 randomized-controlled, family-based program for 
Hispanic families improved child dietary behaviors at 6 weeks post-intervention. Decreases in 
the frequency of consumption of SSBs, 100% fruit juice, and sweets were observed among 
children in the intervention group. Dietary changes involved reductions in energy-dense foods 
with high amounts of sugars, but there was not an increase in the consumption of healthier food 
items such as fruits and vegetables. The children in this study had a high prevalence of obesity 
(30.1%) compared to the national prevalence of Hispanic children (25.8%) (1). This emphasizes 
the need to develop public health strategies that can reduce the risk of obesity.  
The control group decreased the frequency of consumption of sweets after 6 weeks. 
Although control group families did not receive the nutrition education workshops, the study was 
marketed as a health promotion program so selection bias may play a role in control families 
coming in with the desire to make healthy behavior changes. A study about a nutrition 
intervention for Hispanic adults found that adults who were more compliant with study 
procedures had stronger beliefs that changes in nutrition lead to improved health and were more 
physically active (23).  
An incidental finding was that child dietary behavior changes were only observed among 
girls and not boys. The stratified analysis also revealed that girls in the intervention group 
decreased the frequency of consumption of fast food at 6 weeks.  This is contrary to findings 
from a nationally representative sample of US children that reported no differences in HEI-2015 
component scores between girls and boys, indicating no differences in dietary quality (24). When 
comparing total HEI-2015 scores by sex among Mexican-American children, there was no 
significant difference between girls and boys scores (58.7 vs 55.6) (24). Mothers may be more 
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motivated to change their daughters’ behaviors compared to their sons’ behaviors. This can be 
linked to mothers being more motivated to help their daughters lose weight (25). Although 
speculative, Hispanic girls may be receiving messages and encouragement about weight loss 
more frequently than boys, especially because the majority of the mothers in this study had 
overweight or obesity (26, 27). Additional analyses included mother’s BMI as a continuous 
covariate. None of the child diet outcomes were significantly modified by including mother’s 
BMI (data not shown). 
The AC2 intervention addresses increasing water consumption and reducing added sugars 
and SSBs from the diet. The finding that the intervention decreased SSBs consumption among 
children parallels findings from other community-based interventions and supports the idea that 
providing tailored nutrition education to families in community settings can promote healthy 
behavior changes (28, 29). A meta-analysis that evaluated the effects of interventions to reduce 
SSBs intake among children found that community-based interventions had the largest impact on 
reducing intake of SSBs while clinic and home-based interventions did not have significant 
effects (28). Furthermore, interventions of short (less than 30 weeks) and long duration (30 
weeks or more) both resulted in significant decreases in SSBs intake (28).  
AC2 was able to reduce SSBs beverage consumption in the short term (6 weeks from 
baseline). Evaluating sustained behavior changes at the 6-month follow-up will be important 
given that SSB intake is high among children and associated with health risks. Data from the 
National Health and Nutrition Examination Survey revealed that about 7% of total daily calories 
of Hispanic children come from SSBs. The 2015-2020 Dietary Guidelines for Americans 
recommend that less than 10% of daily calories come from added sugars (18). Unfortunately 
children are almost reaching this percentage with SSBs alone (30). SSBs intake has been 
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associated with increased risk of obesity and type 2 diabetes in adults and Hispanic children as 
young as ten years (31-33).  
The current study found that children who participated in the AC2 intervention decreased 
their frequency of consumption of 100% fruit juice. These findings were expected because the 
AC2 nutrition education curriculum emphasizes the importance of eating whole fruits rather than 
drinking 100% fruit juice. An advantage of whole fruit consumption over 100% fruit juice 
consumption is that whole fruit provides fiber to the diet (34). The American Academy of 
Pediatrics suggests that children should be encouraged to consume whole fruits to meet their 
daily fruit intake in place of fruit juice (34). Health professionals raise caution at children’s 
consumption of 100% fruit juice due its high calorie and sugar content and recommend that 
100% fruit juice be eliminated from the US Department of Agriculture’s Child and Adult Food 
Care Program to address childhood obesity (35). Fruit juice consumption can contribute to 
increased calorie intake and dental caries among children (34). A study conducted in a high 
school found that on days when juice was not offered as part of the reimbursable school lunch, 
children substituted juice for milk and fruit (36). Unfortunately, milk and water consumption 
were not measured in the present study to determine if similar effects occurred. Low-fat dairy 
and water consumption are promoted in the AC2 nutrition education curriculum. Future research 
should seek to understand if similar interventions produce changes in children’s water and milk 
consumption.   
Children’s frequency of fruit consumption did not increase among the intervention group. 
However, this can reflect a ceiling effect as it has been reported that Hispanic children have 
greater adherence to whole fruit intake recommendations compared to other racial/ethnic groups 
based on Healthy Eating Index-2015 (HEI-2015) scores (24). More specifically, Mexican-
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American children had the highest mean HEI-2015 score for whole fruit (5 out of 5) (24). 
Although Hispanic children appear to have better adherence to fruit and vegetable consumption 
recommendations than other racial/ethnic groups (24, 37), they may still not be meeting dietary 
recommendations. Among a national US sample, only 6.0% of Hispanic children (ages 6-11) and 
8.0% of Hispanic adolescents (ages 12-19) were consuming at least 5 fruits and vegetables per 
day (38).  There is a need to promote healthy dietary behaviors in this group to prevent obesity 
and other chronic diseases (24, 38). Fruit and vegetable consumption are part of a healthy diet, 
provide vitamins and minerals to the diet, and can support maintenance of healthy weight and 
decrease the risk of disease in adulthood (18, 34, 39). Canadian children, 8-10 years old, with 
metabolically healthy obesity were less likely to develop metabolically unhealthy obesity two 
years later if they consumed more servings of fruits (39).  
AC2 intervenes at the family level by providing both parents and children with nutrition 
education but may have had a greater impact in increasing whole fruit and vegetable 
consumption if other components of the child’s environment were targeted.  Our findings are 
consistent with past research that showed that nutrition education interventions for Hispanic 
children and families did not observe changes in children’s fruit and vegetable consumption (40, 
41). Similarly, a randomized-controlled nutrition education intervention for immigrant families 
(Hispanic, Somali, and Sudanese) did not observe a significant increase in vegetable 
consumption among adolescents (42). A systematic review assessed the effectiveness of 
interventions of increasing fruits and vegetable consumption among children with overweight 
and obesity (43). One of the seven interventions reviewed significantly increased fruit and 
vegetable consumption at the final follow-up (12 months) and was the only one to intervene at 
the school and community level (43).  
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 This study found that mother’s perception and concern for child weight was associated 
with one of the child dietary behavior outcomes. Children perceived as overweight by their 
mothers and whose mothers were concerned about their child weight were consuming vegetables 
less frequently than other children. These results were not surprising as this study and others 
have found that perceiving child as overweight and concern for child weight are linked (44, 45). 
Furthermore, Hispanic parents have emphasized the importance of vegetables for a healthy diet 
and weight and discussed the difficulties with getting children to eat vegetables (46). Parents said 
that children disliking vegetables was a major reason for why their families did not eat healthier 
(46). It is likely that parents who are worried about their child being overweight are more aware 
of unhealthy eating behaviors such as low vegetable consumption. Unfortunately, vegetable 
consumption did not increase among children in this study but it does appear to be a component 
of the diet that Hispanic parents are concerned about.  
National data show that children in the US are not consuming enough vegetables (24, 38). 
To promote vegetable consumption, interventions should address barriers to vegetable 
consumption among Hispanic families in their curricula and program activities. Food insecurity, 
which was particularly high among families in this study, may be a barrier to fruit and vegetable 
access. It was previously reported that food insecurity was associated with lower fruit and 
vegetable consumption at home among Hispanic children (47). Another barrier to vegetable 
consumption could be limited cooking skills and knowledge. Hispanic parents expressed wanting 
to learn how to prepare vegetables in different ways (48). They suggested ideas for how to teach 
people about preparing healthy meals. Parents mentioned that screens at supermarkets could 
project videos that instructed people on how to cook vegetables. This way, they were receiving 
nutrition education at the point of purchase, which could facilitate shopping for healthier foods. 
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Another suggestion they made was to have community cooking lessons so that families could 
learn together, and the experience would be more pleasant and less intimidating (48).  
Due to time and space limitations, the AC2 intervention did not include cooking lessons 
but did have food demonstrations where participants could try new and familiar fruits and 
vegetables and recipe handouts for participants. A more concerted effort to discuss healthy food 
preparation and teaching parents how to cook recipes could facilitate vegetable consumption 
among Hispanic families. The AC2 intervention positively impacted child dietary behaviors by 
decreasing consumption of energy-dense foods. However, different strategies and approaches 
will need to be considered to support fruit and vegetable consumption among Hispanic families.  
Limitations and Strengths  
 Several limitations of this study should be considered. First, mothers’ report of their 
children’s diet may not be accurate or reliable especially for older children. Parents are not 
reliable reporters of their children’s food intake outside of the home (49, 50). School-age 
children and adolescents have more independence about their food behaviors and spend more 
time away from home than younger children spend. Additionally, social desirability and recall 
bias could result in measurement errors. Second, the dietary assessment tool only assessed the 
frequency of consumption and not serving sizes. Therefore, it is not possible to determine 
changes in the quantities of foods consumed. Third, data on child consumption of water and milk 
were not collected and thus it is not possible to determine if children were replacing SSBs with 
healthier beverage options such as milk and water. Future research should seek to understand if 
reductions in SSBs and 100% fruit juice (which contains high amounts of sugar) are linked to 
increased intake of beverages or foods with high amounts of added sugar. Fourth, 
generalizability is limited because the study included a predominantly Mexican sample of 
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families with over 90% of mothers who were born outside of the US. It will be essential to 
develop and evaluate culturally relevant nutrition education and health promotion programming 
for other Hispanic sub-groups.  
 Despite these limitations, there are also various strengths of this study. First, the AC2 
intervention represents a multi-site, obesity prevention program that has been effective at 
improving Hispanic children’s diet in two states – California and Illinois. Three out of 8 dietary 
behaviors (SSBs, 100% fruit juice, and sweets) were significantly impacted while 1 change 
approached significance (consumption of salty snacks). Second, the nutrition education 
curriculum incorporates traditional Hispanic foods and includes food demonstrations where 
participants can implement knowledge learned in the lesson. The food demonstrations, while not 
a cooking lesson, expose participants to new ways to prepare familiar foods. Third, further 
regional and cultural tailoring of the curriculum can expand AC2’s reach to other Hispanic 
populations in the US and Puerto Rico. Data from the additional 3 states that were not included 
in the present study will continue to provide more information on Hispanic families’ needs 
across the US. Fourth, the study employed a randomized-controlled design to be able to evaluate 
the effects of the AC2 intervention. Ultimately, the AC2 intervention can be disseminated at a 
larger scale to help Hispanic families implement healthy dietary behavior changes.  
Implications for Research and Practice 
 The decrease in consumption of SSBs, sweets, and 100% fruit juice is a noteworthy 
outcome of this obesity prevention program for Hispanic children. While consumption of SSBs 
have declined among children in the US in the past few decades (51, 52). Hispanic children have 
had the highest percentage of SSBs drinkers compared along with non-Hispanic Black children 
(52).  Intervening at the family unit by providing tailored nutrition education can lower the intake 
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of added sugars and decrease the risk of obesity and chronic diseases such as diabetes (53). A 
better understanding of how to promote whole fruit and vegetable consumption in children and 
sustain long-term behavior changes is needed.  
The prevalence of food insecurity of the families participating in this study (39.1%) was 
much higher than the national prevalence of food insecure Hispanic households (18.0%) (54). 
Researchers must consider socioeconomic barriers that impact dietary behaviors such as food 
insecurity because it has been shown that it can impact Hispanic children’s diets (47). Food 
insecurity is a relevant concern for immigrant families and families of mixed status. A proposed 
policy known as the public charge rule, proposed in September 2018, would deny immigrants a 
path to citizenship if they had received public benefits such as SNAP or Medicaid coverage (55). 
The proposed rule aims to bar individuals who are likely to depend on government assistance 
programs. Undocumented parents can apply for SNAP benefits on behalf of their children who 
have citizenship. However, immigrant families with children may be more likely to decline 
participation and face financial instability and food insecurity (55). Professionals who serve 
immigrant families should recognize the need to educate families on their rights to government 
assistance.  
While the AC2 intervention was not designed to provide low-resource families with 
financial resources and support, future public health professionals can emphasize this area. 
Information in English and Spanish about local food pantries, farmers’ markets, and food 
assistance programs can increase access to healthy food options. AC2 made some effort to 
distribute information about local pantries and encourage researchers at each study site to 
provide information about additional community resources. Community-engaged research 
should continue to investigate socioeconomic and cultural factors that influence dietary 
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behaviors among Hispanic immigrant families that can be the foci of future intervention 
strategies. Family-based programs can positively impact dietary behaviors of Hispanic families 
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BMI: Body mass index, SNAP: Supplemental Nutrition Assistance Program. aBased on age and 
sex-specific CDC BMI growth charts. 
 
Table 4.1 Abriendo Caminos 2 Weekly Workshop Topics 
 Nutrition Lesson Family Wellness Physical Activity 
1 Portions Family Mealtimes Active Life for a Healthy Heart and Lungs I 
2 Fruits and Vegetables Managing Screen Time Active Life for a Health Heart and Lungs II 
3 Grains and Legumes Family Sleep Routines Strong and Active for Life 
4 Salt and Sugar Managing Family Conflict Decreasing Sedentary Behavior 
5 Healthy Fats and Proteins 
Family Traditions and 
Rituals 
Overcoming Barriers to 
Physical Activity 
6 Fiesta! 
Table 4.2 Characteristics of AC2 participants at baseline (N=116) 
 Intervention (n=63) Control (n=53) P 
Mothers 
Age, years (mean ± SD) 37.4 ± 6.9 38.7 ± 9.5 0.43 
BMI, kg/m2
 
(mean ± SD) 
 
 30.6 ± 6.1 33.3 ± 6.9 0.03 
Foreign-born, % (n) 91.7% (55) 96.2% (51) 0.32 
Educational Attainment, % (n)    
High school or more 49.0% (25) 56.3% (27) 0.47 
Marital Status, % (n)    
Married or living with partner 84.1 (53) 83.0% (44) 0.25 
Other 15.9% (10) 17.0% (9)  
Food Insecure, % (n) 44.4% (28) 32.7% (17) 0.20 
Receiving SNAP Benefits 47.6% (30) 55.8% (29) 0.38 
Children  
Age, years (mean ± SD) 8.8 ± 2.8 9.9 ± 3.6 0.05 
Female, % (n) 65.1% (41) 52.9% (27) 0.19 
BMI percentile categorya, % (n)    
Normal (5th-85th) 61.9% (39) 44.0% (22) 0.16 
Overweight (85th-95th) 12.7% (8) 20.0% (10)  
Obese (≥95th) 25.4% (16) 36.0% (18)  
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Chi-square analysis were conducted to determine the relationship between concern for child 
weight and mother’s perception of child weight. Boldface type indicates statistical significance at 










Not Concerned  
(n=72) P 
Mother’s perception of child weight    
Underweight   30.0% (3) 70.0% (7) <0.0001 
Normal Weight 14.5% (10) 85.5% (59)  
Overweight 79.3% (23) 20.7% (6)  
≥95th  
≥85th – 95th  
5th – 85th  
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Figure 4.2:  Percent of children consuming energy-dense foods 1 or more times per day at 
baseline and 6 weeks after the intervention by group.   
 
Statistical significance (P < 0.05) was determined by GEE model. A) Frequency of consumption 
of SSBs, 100% fruit juice, and sweets among children in the intervention group at baseline and 6 
weeks post-intervention. Changes in frequency of consumption of all foods significantly 
decreased. B) Frequency of consumption among children in the control group at baseline and 6 
weeks post-intervention. Changes in frequency of consumption of sweets significantly decreased.  
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Table 4.4 GEE analysis of child frequency of consumption before and after Abriendo Caminos intervention. 





6 weeks vs baseline 
Controla:  
6 weeks vs baseline 
Outcomes  OR (95% CI) P OR (95% CI) P OR (95% CI) P OR (95% CI) P 
SSB (n=102) 0.69 (0.40, 1.18) 0.18 0.64 (0.45, 0.92) 0.02 0.53 (0.32, 0.88) 0.01 0.77 (0.46, 1.29) 0.33 
100% fruit juice 
(n=110) 0.76 (0.45, 1.31) 0.33 0.71 (0.49, 1.01) 0.06 0.53 (0.33, 0.86) 0.009 0.93 (0.54, 1.61) 0.80 
Fruit (n=116) 1.07 (0.67, 1.72) 0.76 1.01 (0.68, 1.50) 0.96 0.64 (0.36, 1.13) 0.13 1.59 (0.92, 2.76) 0.09 
Vegetables 
(n=113) 1.08 (0.65, 1.80) 0.76 1.16 (0.80, 1.67) 0.44 1.11 (0.67, 1.86) 0.68 1.20 (0.71, 2.04) 0.50 
French Fries 
(n=110) 0.83 (0.48, 1.42) 0.49 1.06 (0.73, 1.53) 0.77 1.07 (0.64, 1.78) 0.79 1.05 (0.61, 1.80) 0.87 
Fast food (n=110) 0.82 (0.49, 1.38) 0.46 0.86 (0.58, 1.28) 0.46 0.75 (0.45, 1.27) 0.29 0.99 (0.55, 1.78) 0.96 
Sweets (n=109) 0.56 (0.34, 0.91) 0.02 0.53 (0.35, 0.80) 0.003 0.51 (0.28, 0.91) 0.02 0.55 (0.30, 1.00) 0.05 
Salty snacks 
(n=106) 0.72 (0.43, 1.20) 0.21 0.76 (0.50, 1.14) 0.18 0.60 (0.34, 1.05) 0.07 0.96 (0.54, 1.73) 0.90 
 
CI: confidence interval, OR: odds ratio, GEE: generalized estimating equation. GEE multinomial models with cumulative logit link 
assessed repeated measures of frequency of consumption at baseline and 6 weeks post-intervention. Multinomial models were 
adjusted by child age, gender, and site. All outcome variables were coded to reflect the odds of having a higher frequency of 








Table 4.5 GEE analysis of child frequency of consumption before and after Abriendo Caminos intervention adjusted 
by mother’s perception of child weight. (n=98).  
 Perceives child as 
overweighta 
Time  
(ref = baseline) 
Interventionb:  
6 weeks vs baseline 
Controlb:  
6 weeks vs baseline  
Outcomes  OR (95% CI) P OR (95% CI) P OR (95% CI) P OR (95% CI) P 
SSB  1.58 (0.89, 2.79) 0.12 0.58 (0.39, 0.87) 0.008 0.52 (0.30, 0.90) 0.02 0.65 (0.36, 1.15) 0.14 
100% fruit juice  0.65 (0.37, 1.15) 0.14 0.74 (0.50, 1.09) 0.13 0.53 (0.32, 0.90) 0.02 1.02 (0.56, 1.86) 0.96 
Fruit  0.65 (0.37, 1.14) 0.13 0.96 (0.62, 1.48) 0.85 0.60 (0.32, 1.11) 0.11 1.53 (0.83, 2.81) 0.17 
Vegetables 0.48 (0.26, 0.87) 0.01 1.25 (0.84, 1.88) 0.27 1.01 (0.58, 1.76) 0.96 1.55 (0.86, 2.80) 0.14 
French Fries  1.34 (0.76, 2.37) 0.31 1.14 (0.75, 1.73) 0.54 1.14 (0.65, 2.01) 0.65 1.14 (0.62, 2.11) 0.67 
Fast food  1.39 (0.80, 2.42) 0.24 0.87 (0.56, 1.34) 0.53 0.91 (0.52, 1.60) 0.75 0.83 (0.42, 1.60) 0.57 
Sweets  1.16 (0.66, 2.03) 0.61 0.60 (0.38, 0.94) 0.03 0.64 (0.35, 1.17) 0.14 0.57 (0.29, 1.12) 0.10 
Salty snacks  1.32 (0.72, 2.41) 0.36 0.81 (0.51, 1.27) 0.35 0.63 (0.34, 1.16) 0.14 1.03 (0.53, 2.03) 0.93 
 
CI: confidence interval, OR: odds ratio, GEE: generalized estimating equation. GEE multinomial models with cumulative logit link 
assessed repeated measures of frequency of consumption at baseline and 6 weeks post-intervention. The models were adjusted for 
group, child age and sex, and site. All diet outcomes were coded to reflect the odds of having a higher frequency of consumption. 
Children whose mothers perceived them as being underweight were excluded from the analyses (n=10). There were 29 children 
perceived as overweight and 69 perceived as normal weight. Boldface type indicates statistical significance at P < 0.05. aReference 






Table 4.6 GEE analysis of child frequency of consumption before and after AC2 intervention adjusted by mother’s 
concern for child weight. (n=108) 
 Concerned for  
child weighta 
Time  
(ref = baseline) 
Interventionb:  
6 weeks vs baseline 
Controlb:  
6 weeks vs baseline  
Outcomes  OR (95% CI) P OR (95% CI) P OR (95% CI) P OR (95% CI) P 
SSB  1.20 (0.69, 2.09) 0.51 0.64 (0.44, 0.92) 0.02 0.50 (0.30, 0.83) 0.007 0.81 (0.47, 1.37) 0.43 
100% fruit juice  0.74 (0.45, 1.22) 0.24 0.72 (0.50, 1.04) 0.08 0.52 (0.32, 0.84) 0.007 1.01 (0.57, 1.77) 0.98 
Fruit  0.64 (0.39, 1.04) 0.07 1.00 (0.66, 1.50) 0.99 0.62 (0.35, 1.11) 0.11 1.60 (0.91, 2.84) 0.11 
Vegetables  0.46 (0.26, 0.80) 0.006 1.26 (0.86, 1.83) 0.24 1.10 (0.65, 1.86) 0.72 1.43 (0.83, 2.48) 0.20 
French Fries  1.07 (0.62, 1.87) 0.80 1.09 (0.74, 1.58) 0.67 1.06 (0.63, 1.78) 0.83 1.11 (0.64, 1.92) 0.71 
Fast food  1.25 (0.74, 2.12) 0.40 0.84 (0.56, 1.27) 0.42 0.74 (0.44, 1.26) 0.27 0.96 (0.52, 1.79) 0.90 
Sweets  0.95 (0.57, 1.58) 0.84 0.53 (0.35, 0.82) 0.004 0.49 (0.27, 0.90) 0.02 0.57 (0.31, 1.07) 0.08 
Salty snacks  0.90 (0.54, 1.51) 0.69 0.79 (0.52, 1.20) 0.27 0.58 (0.33, 1.03) 0.06 1.08 (0.59, 1.98) 0.80 
 
CI: confidence interval, OR: odds ratio, GEE: generalized estimating equation. GEE multinomial models with cumulative logit link 
assessed repeated measures of frequency of consumption at baseline and 6 week post-intervention. The models were adjusted for 
group, child age and sex, and site. All diet outcomes were coded to reflect the odds of having a higher frequency of consumption. 
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Chapter 5: Conclusions and Future Directions  
 Prior to this study, it was known that parents misperceive the weight of children with 
obesity and are not aware that their child is at an unhealthy weight (1, 2). This phenomenon has 
been explored among Hispanic parents and children, as Hispanic children have the highest 
prevalence of obesity in the United States (US) and efforts to address childhood obesity must 
consider parents’ roles in obesity prevention and treatment. Certain factors have been reported to 
impact parents’ perceptions of their child’s weight which include cultural beliefs about weight, 
parents’ acculturation, educational attainment, and child age, sex, and physical activity level (3-
8). The purpose of this thesis was to provide a more nuanced understanding of Hispanic parents’ 
perceptions of child weight by describing health beliefs related to child weight, identifying 
maternal and child characteristics that predict child weight perception, and examining the 
association between child dietary behaviors and maternal perception of child weight following 
participation in an obesity prevention program.   
 A literature review was conducted to merge findings from qualitative studies of Hispanic 
beliefs about weight and quantitative studies that examine predictors of parents’ perceptions of 
child weight. Findings from this literature review are reported in Chapter 2. Qualitative studies 
have highlighted three themes regarding Hispanic parents’ perceptions of their child weight. 1) 
Hispanic parents have a preference for a heavier child because heavier children are believed to 
have a healthy appetite while malnutrition (e.g. a thin child) is perceived as a more severe issue. 
2) Obesity is an inherited disease. Thus, if a child appears to be heavier/larger, it is because they 
look like their relatives, not because they are unhealthy. 3) Hispanic parents do not often use 
weight to assess child health and instead have other indicators of child health such as the child’s 
physical activity level, functional ability, and academic performance. Therefore, Chapter 2 
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identified several predictors of parent perception of child weight. These predictors included 
acculturation, maternal weight status and education, and child age and sex. A less explored 
predictor of parent perception of child weight was child physical activity. However, qualitative 
studies provide evidence that Hispanic parents describe children who are physically active as 
healthy and not overweight (3, 9, 10). The AC2 focus group data that were collected at each site 
prior to implementation of the intervention can build upon this literature. Future research can 
explore if there are regional differences in Hispanic parents’ experiences and perceptions about 
children’s weight and health behaviors.  
The findings from this literature review informed Aim 1 which is described in Chapter 
3. In a sample of Hispanic mother-child dyads (predominantly Mexican), the association between 
mother and child characteristics and mothers’ perception of child weight was tested. Predictors 
of interest were mother’s acculturation and education level and weight status and child’s age, 
sex, and physical activity level. The study sample consisted of participants of a multi-site, 
obesity prevention program for Hispanic families, Abriendo Caminos: Clearing the Path to 
Hispanic Health (AC2). A cross-sectional analysis of baseline data was conducted for the 
Illinois, California, and Iowa sites. Childhood obesity was particularly high among AC2 
participants (34.1%). More than three-fourths of mothers of children that were categorized as 
overweight (BMI percentile: 85th–95th) (11) underestimated their child’s weight. 
Underestimation of child weight was less prevalent among children with obesity, but still high 
(40%). Mothers who were concerned about the weight of their child were more likely to 
accurately perceive their child’s weight. Additionally, younger children were more likely to have 
their weight underestimated by their mothers. Results indicate that Hispanic mothers can benefit 
from tailored education about how healthy child weight is assessed. Additionally, addressing 
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concerns among mothers who identify overweight/obesity in their child will be important for 
health professionals.  
Limitations of this Aim 1 include the inability to test additional proxies of acculturation 
such as country of birth and years in the US. Over 90% of the mothers were born outside of the 
US (mainly in Mexico and few in Puerto Rico) and there were several mothers with missing 
information about years in the US. It is believed that participants were reluctant to report on the 
year that they arrived in the US due to fears of deportation and distrust of researchers. Certainly, 
participants are informed that researchers will maintain confidentiality and protect their 
information, but there may still be some level of distrust. Participants complete demographic 
information at baseline before they have an opportunity to build a relationship with research 
staff. However, certain questions that will not change over time (year arrived in the US) can be 
asked again at follow-up assessments. This time can allow for a greater sense of trust to be built 
and greater participant response. Future research with a larger and more heterogeneous sample of 
Hispanic families can investigate how country of birth influences weight perceptions as this was 
not feasible in the current study.  
This study found that concern for child weight was prevalent among mothers who 
perceived their child as overweight. There were no additional questions that focused on the 
mother’s concerns about child weight and health. Future studies should investigate the type of 
concerns parents have regarding child weight, diet and physical activity levels. For example, a 
study surveyed parents of school-age children about their concerns about their child’s future 
weight (12). The researchers asked parents if they were concerned that their child will be 
overweight as an adolescent or adult (12). These questions can assess the perceived risk that 
parents have of their child developing obesity. Additionally, there were mothers in this study 
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who perceived their child as underweight and expressed their concern. There is limited 
information about Hispanic parents’ concerns about underweight children. Parent concern about 
malnutrition likely reflects Hispanic cultural norms and past experiences of food insecurity, 
particularly among recent immigrants (13).   
Misperception of child weight was high in the AC2 sample of Hispanic mothers. 
Perceptions of weight and health can impact a parent’s readiness and motivation to help their 
child implement healthy lifestyle changes (14, 15). Therefore, Aim 2, as reported in Chapter 4, 
reported on the child dietary behavior changes following a randomized-controlled, obesity 
prevention program, AC2. Additionally, the association between mother’s perception and 
concern for child weight and child diet was analyzed. AC2 consisted of 6 weekly workshops that 
included culturally-tailored, nutrition education lessons. The current study utilized baseline and 
6-weeks post-intervention data from the Illinois and California sites. There are 3 additional sites 
that are still implementing the intervention and collecting data. Children enrolled in the AC2 
intervention decreased the frequency of consumption of SSB, 100% fruit juice, and sweets.  
A noteworthy finding, based on a stratified analysis by child sex, was that child dietary 
changes were observed only among girls who participated in the AC2 intervention and not 
among boys. Further, in the stratified analysis, fast food consumption decreased among girls in 
the intervention group. These findings were unprecedented and warrant further investigation of 
moderators and mediators of behavior change with the complete sample of all AC2 sites. The 
concern for child weight and perceiving the child as overweight were significantly associated 
with a lower frequency of child consumption of vegetables. It is likely that parents become more 
aware of poor child diet when they recognize their child is at an unhealthy weight (13). The 
small sample size and low predictive power did not allow for an analysis of the moderation effect 
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of perception and concern for child weight on child dietary behavior changes following the 
intervention. In the future, the moderation effect of perception and concern for child weight can 
be explored in the full sample. The AC2 multi-state intervention aims to recruit 500 families 
across 5 states, which will provide the ability to conduct moderation and mediation analyses to 
investigate behavior changes in the future.  
Mothers in the AC2 study reported on their child’s diet because proxy reports of child 
diet can remove the burden of reporting from the child and is considered the most appropriate 
method for children under 10 years of age (16, 17). However, there are several issues that impact 
parents’ abilities to report accurately (16, 17). School-age children and adolescents have more 
independence over there eating behaviors. They spend more time away from home than younger 
children and typically eat 1 and up to 2 meals at school (17, 18). If parents work or if children are 
not part of shared family mealtimes, then the accuracy of parent-report decreases (16, 18). Thus, 
a limitation of Aim 2 was potential measurement errors associated with the assessment of child 
diet. To address this limitation, researchers can strongly encourage parents and children to 
complete the child diet questionnaire together as previous research shows that diet reports are 
more likely to be accurate when parents and children are both involved in the assessment (19).  
A strength of the child diet measure used was that it included foods that were specific 
targets of the nutrition education curriculum including fruits, vegetables, SSB, and 100% fruit 
juice. The questionnaire used for child diet did not capture serving size and asked only about 8 
select food groups (20). Therefore, information about daily servings and variety of foods eaten 
was not available to provide more details about the child’s dietary patterns. Future directions for 
child diet assessment include measuring child consumption of milk and water, which are also 
targets of the AC2 nutrition education curriculum, and exploring changes in the variety of fruits 
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and vegetables consumed. A strength of the AC2 workshops is that food demonstrations 
accompany each nutrition lesson and serve to expose children to fruits and vegetables they may 
not have tasted before such as jicama and beets.  
 This research has implications for health professionals and public health initiatives that 
aim to engage parents in childhood obesity and prevention efforts. The results highlight the need 
to address Hispanic parents’ misperceptions of child weight, particularly in children that have 
overweight or obesity. Some specific characteristics of the parent or child can predict whether 
the parents will be more likely to misperceive the weight of their child. Health professionals 
should note that parents of younger children with obesity may not recognize their child’s weight 
as a health issue and believe that their child will grow out of their weight (21). This study did not 
find that the child’s physical activity level was associated with mother’s perception of child 
weight as was originally predicted. Related child behaviors that can be considered in addition to 
physical activity are sedentary behavior and screen time. Hispanic parents have mentioned that 
watching too much television is a barrier to physical activity and that physically inactive children 
are at risk of developing obesity (13). Similar findings were observed in a racially and ethnically 
diverse sample of parents (21). The AC2 intervention collected information regarding child 
screen time that can be further explored to determine how perceptions of sedentary behavior and 
screen time impact perceptions of child weight.  
 Conversations about child weight can be difficult with parents due to the sensitive nature 
of the topic. In particular, Hispanic populations hold beliefs about weight that a health 
practitioner may have limited knowledge about and no guidelines exist on how health 
practitioners should negotiate the cultural context in discussions about weight (22). 
Communication between parent and health practitioner is limited when health practitioners use 
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weight terminology that stigmatizes the parent or that the parent does not understand (23-25). 
Hispanic parents felt insulted by the word “obese” to describe child weight and reported that 
“unhealthy weight” could be confusing because it could apply to overweight or underweight 
children (24). The term that was most motivating for parents was “too much weight for his/her 
health” (23). Overall, terms that linked weight status to health were most easily understood and 
accepted by parents (23). Importantly, the appropriate use of weight terminology demonstrates 
respect and sensitivity to families’ cultural values. Furthermore, centering discussions of weight 
on healthy child growth and behaviors may be a better way to engage parents (22). This sets a 
precedence of exploring barriers to healthy behaviors and establishing goals with families so that 
parental engagement is enhanced.  
Future work in Hispanic populations should explore unique concerns and barriers to child 
weight management that parents have. The present findings suggest that parents of children with 
overweight and obesity are expressing concern and these concerns can stem from a variety of 
socioeconomic and cultural barriers. The AC2 mothers reported a high prevalence of food 
insecurity. Additional information about barriers to healthy eating was not collected in this study 
but have been reported in previous research (13, 26, 27). Hispanic parents have reported barriers 
to healthy eating that include unhealthy school lunches, the high costs of healthy foods such as 
fruits and vegetables, limited or conflicting knowledge of nutrition, and an obesogenic 
environment that promotes “Americanized eating habits” in children (13, 26, 27).  
 The AC2 program was successful in improving Hispanic children’s dietary behaviors 
through a culturally-tailored nutrition curriculum. A family-based approach is critical for the 
prevention and treatment of childhood obesity. The AC2 program did not include discussions 
about child weight in its curriculum. The main focus of AC2 was to promote the increase of 
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healthy behaviors and the decrease in unhealthy behaviors through a simplified and accessible 
message: más o menos (English translation: more or less). Future obesity interventions can 
explore if incorporating sessions with parents that talk about the relationship between weight and 
health behaviors will improve the effectiveness of health programs. This approach may be useful 
for interventions that target children of younger ages and boys, as dietary changes were not 
observed in boys. Tailored, family-based interventions can incorporate beliefs about weight in 
the development of health messages that influence Hispanic parents’ misperceptions of weight 
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Appendix A: Survey Measures 
 
Table A.1 Brief Acculturation Scale for Mexican-Americans – II 
 
Item Response Options Variable Type 
“For each statement mark one answer that most describes your habits.” 
Anglo Oriented Scale (AOS) 
1. Not at all 
2. Very little or not 
very often 
3. Moderately 
4. Very Often 
5. Extremely often or 
almost always 
Categorical (ordinal) 
1. I enjoy Spanish language TV 
2. I enjoy speaking Spanish 
3. I enjoy Spanish language movies 
4. I speak Spanish 
5. I think in Spanish 
6. I enjoy reading in Spanish 
Mexican Oriented Scale (MOS) 
7. I speak English 
8. I write letters in English 
9. I enjoy English language movies  
10. I associate with Anglos 
11. I think in English 
12. My friends are Anglos  
 
Reference: Bauman S. The Reliability and Validity of the Brief Acculturation Rating Scale for 
Mexican Americans-II for Children and Adolescents. Hispanic Journal of Behavioral Sciences. 
2005;27(4):426-41. 
 
Scale Description: The Brief Acculturation Rating Scale for Mexican Americans-II is a 12-item 
scale that assesses level of assimilation or orientation to Anglo culture versus Mexican culture. 
Items are rated on a 5-point scale (1=Not at all to 5=Extremely often or almost always).  
 
Scoring: MOS scale items: 1-6; AOS scale items: 7-12. Add MOS items and obtain sum divided 
by 6 to obtain mean. Add AOS items and divide by 5 to obtain sum. Acculturation score = mean 









Table A.2 Child Dietary Behaviors Questionnaire 
 
 
Reference: United States Department of Education. Early Childhood Longitudinal Study Birth Cohort (ECLS-B): Longitudinal 8-
Month Preschool Restricted-Use Data File (NCES-2008-024). Washington, DC: Center for Education Statistics, Institute of 
Educational Sciences, United States Department of Education; 2008. 
 
Scoring: Responses of “don’t know” were treated as missing data. See Chapter 4 for a description of scoring and analysis. 
Item Response Options Variable Type 
1. How many times did your child drink Non-Diet SODA POP (for example, Coke, 
Pepsi, or Mountain Dew), SPORTS DRINKS (for example, Gatorade), or 
FRUIT DRINKS that are not 100% Fruit Juice (for example, Kool-Aid, Sunny 
Delight, Hi-C)? 
1. once a day 
2. twice a day 
3. 3 times a day 
4. 4 or more times a 
day 
5. 1 to 3 times 
during the past 7 
days 
6. 4 to 6 times 
during the past 7 
days 
7. my child didn’t 
eat/drink any 
during the past 7 
days 
8. don’t know 
Categorical 
(ordinal) 
2. How many times did your child drink 100% FRUIT JUICES such as orange 
juice, apple juice, or grape juice? Do not count punch, Sunny Delight, Kool-Aid, 
sports drinks, or other fruit-flavored drinks. 
3. How many times did your child eat FRESH FRUIT, such as apples, bananas, 
oranges, berries or other fruit such as applesauce, canned peaches, canned fruit 
cocktail, frozen berries, or dried fruit? Do not count fruit juice. 
4. How many times did your child eat FRENCH FRIES or other fried potatoes? 
Include tater tots, hash browns, etc., in your response. 
5. How many times did your child eat VEGETABLES (other than fried potatoes)? 
Include vegetables like those served as a stir fry, or stew, or side dishes, in your 
response. 
6. How many times did your child eat a meal or snack from a FAST FOOD 
restaurant with no wait service, such as McDonald’s, Pizza Hut, Burger King, 
Kentucky Fried Chicken, Taco Bell, Wendy’s and so on? Consider both eating 
out, carry out, and delivery of meals in your response. 
7. How many times did your child eat candy (including Fruit Roll-Ups and similar 
items), ice cream, cookies, cakes, brownies, or other SWEETS?  
8. How many times did your child eat potato chips, corn chips such as Fritos or 
Doritos, Cheetos, pretzels, popcorn, crackers or other SALTY SNACKS? 
100 
 
Table A.3 Perceptions of Child Weight and Health 
 
Item Response Options Variable Type 
1. On a scale of 1 to 5, where one is 
very underweight and five is very 
overweight, how do you view 
the weight of [child’s name]? 
1. Very underweight 
2. Underweight 
3. Neither underweight nor 
overweight 
4. Overweight 
5. Very overweight 




2. I am worried about my child’s 
weight right now. 
1. Strongly agree 
2. Agree 
3. Neutral  
4. Disagree 
5. Strongly disagree  
3. How many days per week does 
your child get 20-30 minutes of 
active physical exercise? 
1. 0 to 2 days per week 
2. 3 to 5 days per week 
3. 6 to 7 days per week 
4. In the summer weather, my child 
participates in active physical 
exercise... 
1. more hours per week than 
other children 
2. about the same hours per 
week as the other children 
3. few hours per week than 
other children 
 
Reference: Eckstein KC, Mikhail LM, Ariza AJ, Thomson JS, Millard SC, Binns HJ. Parents' 
perceptions of their child's weight and health. Pediatrics. 2006;117(3):681-90. 
 
Scoring:  Responses to question 1 were combined to create three categories: underweight, 
normal weight, and overweight. Responses of “don’t know’ and “refused” were treated as 
missing data. Responses to question 2 were combined to create a dichotomous outcome: 
concerned about child weight (responses 1 and 2) and not concerned about child weight 
(responses 3-5). The responses to the physical activity questions, 3 and 4, were not re-






Appendix B: Supplementary Tables for Chapter 3 
 
 
BMI: Body mass index. Chi-square analysis were conducted to determine the relationship 












Chi-square analysis were conducted to determine the relationship between mother’s weight 

















BMI weight category    
 
Normal (≥18.5 to <25 kg/m2) 10.5% (8) 7.8% (5) 24.1% (7) 0.4077 
Overweight (≥25 to <30 kg/m2) 35.5% (27) 40.6% (26) 20.7% (6)  
Obese class I (≥30 to <35 kg/m2) 25.0% (19) 25.0% (16) 27.6% (8)  
Obese class II (≥35 to <40 kg/m2)  15.8% (12) 17.2% (11) 20.7% (6)  
Obese class III (≥40 kg/m2) 13.2% (10) 9.4% (6) 6.9% (2)  
Table B.2  Mothers’ Weight Perception Accuracy by Child Sex (n=170) 
 Underestimate (n=61) Correct (n=109) P 
All children 34.9% (61) 62.3% (109)  
Child Sex   0.1333 
Boys 42.7% (29) 57.4% (39)  
Girls 31.4% (32) 68.6% (70)  
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Appendix C: Supplementary Tables and Figures for Chapter 4 
 







Flow diagram of participation retention in a randomized-controlled obesity prevention program, 





BMI: Body mass index. Chi-square analysis were conducted to determine the relationship 
between mother’s weight status at baseline and group allocation. Boldface type indicates 
statistical significance at P < 0.05. 








BMI weight category    
 
Normal (≥18.5 to <25 kg/m2) 11.2% (13) 12.7% (13) 9.4% (5) 0.1951 
Overweight (≥25 to <30 kg/m2) 37.9% (44) 46.0% (44) 28.3% (15)  
Obese class I (≥30 to <35 kg/m2) 20.7% (24) 19.1% (24) 22.6% (12)  
Obese class II (≥35 to <40 kg/m2)  19.8% (23) 15.9% (10) 24.5% (13)  
Obese class III (≥40 kg/m2) 10.3% (12) 6.4% (4) 15.1% (8)  
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Figure C.2 AC2 Workshop Intervention Photos 







































A) Shredded vegetables, carrots, cucumber, and beets, were provided to families as part of the 
food demonstration during Week 2.  Lime and chili powder were offered as toppings.  
B) Children play a Mexican Bingo game, Lotería, that was adapted to include images of various, 
culturally-relevant, foods. The names of the foods are written in English and Spanish for all 
family members to be able to enjoy. C) Children make their own fruit kabobs as part of the food 
demonstration during Week 2. D) Parents and other family members listen as the facilitator 
delivers the family wellness lesson.  
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Figure C.3 Child frequency of fruit and vegetable consumption at baseline and 6 weeks 





Figure C.4 Child frequency of French fries (fried potato), fast food, and salty snacks 




Table C.2 Analysis of child diet frequency of consumption before and after Abriendo Caminos intervention among 
girls. (n=68) 





6 weeks vs baseline 
Controla:  
6 weeks vs baseline 
Outcomes  OR (95% CI) P OR (95% CI) P OR (95% CI) P OR (95% CI) P 
SSB  1.13 (0.56, 2.26) 0.73 0.58 (0.36, 0.92) 0.02 0.47 (0.27, 0.81) 0.007 0.71 (0.34, 1.45) 0.37 
100% fruit juice  0.88 (0.45, 1.73) 0.72 0.60 (0.34, 1.03) 0.06 0.51 (0.27, 0.96) 0.04 0.70 (0.29, 1.70) 0.43 
Fruit  0.82 (0.44, 1.51) 0.52 1.24 (0.74, 2.08) 0.41 0.70 (0.35, 1.40) 0.31 2.22 (1.05, 4.69) 0.04 
Vegetables  1.06 (0.58, 1.97) 0.84 1.17 (0.69, 1.98) 0.56 1.05 (0.54, 2.05) 0.88 1.30 (0.58, 2.94) 0.53 
French Fries  0.84 (0.39, 1.78) 0.64 0.86 (0.56, 1.31) 0.47 0.71 (0.42, 1.19) 0.20 1.03 (0.52, 2.03) 0.93 
Fast food  1.10 (0.55, 2.20) 0.79 0.76 (0.45, 1.27) 0.30 0.48 (0.27, 0.85) 0.01 1.20 (0.51, 2.83) 0.67 
Sweets  0.68 (0.34, 1.33) 0.26 0.58 (0.35, 0.97) 0.04 0.61 (0.30, 1.23) 0.17 0.57 (0.27, 1.16) 0.12 
Salty snacks  0.86 (0.45, 1.65) 0.65 0.77 (0.44, 1.34) 0.36 0.56 (0.28, 1.14) 0.11 1.06 (0.45, 2.48) 0.90 
 
CI: confidence interval, OR: odds ratio. GEE: generalized estimating equation. GEE multinomial models with cumulative logit link 
assessed repeated measures of frequency of consumption at baseline and 6 weeks post-intervention. Multinomial models were 
adjusted by child age, and site. All outcome variables were coded to reflect the odds of having a higher frequency of consumption. 







Table C.3 Analysis of child diet frequency of consumption before and after Abriendo Caminos intervention among 
boys. (n=48) 





6 weeks vs baseline 
Controla:  
6 weeks vs baseline 
Outcomes  OR (95% CI) P OR (95% CI) P OR (95% CI) P OR (95% CI) P 
SSB  0.30 (0.13, 0.69) 0.005 0.76 (0.40, 1.45) 0.40 0.61 (0.22, 1.74) 0.35 0.93 (0.44, 1.97) 0.86 
100% fruit juice  0.64 (0.27, 1.55) 0.32 0.84 (0.53, 1.31) 0.44 0.58 (0.29, 1.15) 0.12 1.22 (0.68, 2.16) 0.51 
Fruit  1.57 (0.78, 3.18) 0.21 0.78 (0.42, 1.47) 0.45 0.56 (0.21, 1.50) 0.25 1.09 (0.50, 2.41) 0.83 
Vegetables  1.02 (0.44, 2.32) 0.97 1.19 (0.69, 2.04) 0.53 1.31 (0.57, 3.00) 0.53 1.08 (0.54, 2.19) 0.82 
French Fries  0.82 (0.38, 1.76) 0.61 1.54 (0.77, 3.07) 0.22 2.23 (0.79, 6.32) 0.13 1.06 (0.44, 2.57) 0.90 
Fast food  0.53 (0.25, 1.14) 0.11 1.18 (0.62, 2.26) 0.61 1.85 (0.66, 5.14) 0.24 0.76 (0.35, 1.66) 0.49 
Sweets  0.41 (0.21, 0.80) 0.008 0.44 (0.21, 0.91) 0.03 0.38 (0.13, 1.12) 0.08 0.51 (0.18, 1.43) 0.20 
Salty snacksb 0.52 (0.23, 1.18) 0.12 0.80 (0.43, 1.49) 0.48 0.72 (0.29, 1.80) 0.48 0.88 (0.38, 2.05) 0.77 
 
CI: confidence interval, OR: odds ratio. GEE: generalized estimating equation. GEE multinomial models with cumulative logit link 
assessed repeated measures of frequency of consumption at baseline and 6 weeks post-intervention. Multinomial models were 
adjusted by child age, and site. All outcome variables were coded to reflect the odds of having a higher frequency of consumption. 
Boldface type indicates statistical significance at P < 0.05. aGroup x time interaction.
